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(,<p|c*il R<?9I (?^ I ^1^ i£J>^^R<l^»1^ei JlC^f (OT*f 'Q Rc>1(.*f f*W¥ 

\5ir*iHfe^i [jIR.'iI I ^hc'-f <ilv«iki*l <p|R’ 1R f*W l <\\^ <p^©<p 

's litf^ (c'ok<p-Hl«i) ^(.'o|aic.<r ^Rail'sfi <pw i 

9mm 2|f^i ^Rviif^^ ft^5t3ra?r 'aiiwk^ 

((:^»k^5*f^^ 'G i^il^ (c^k^N) ^rte 
9m^ w ^ ’k^ wr ^i ^si^rsfK ^s <\k\AL^ 
^ 5(.iijhlt ^pfsr i wr ^^rror- 

^sfptft 'Q g|f^fi>Ns <p(.^i f5jRri5|fii <iiveiki'*f R^k^f S'ssSlR^ i 


Wsft^ c^ooSft 9m^ W Ipl^ 

Rwf I {,<p|i|ciiiR) f^*si>i'^c'i5i ^srf^ ^5rfs|%, ^ *i(.ik<il^ 
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c^ ^w ^ ^<it^iiiRi, Titf^, litf^ ^s c^k^-iM^w^i 

551 NS ^5ft^s^'%?r, (5<pji'^ NS R*il^(.®i) Rns^i'-i <p^iifi 'si^ 5cijhl <pw(.s^ 
nT skrPT I CNot^-ihN^w^i ^ 

^^<piR Pi'^k'Qs^i csiRpcns wT^hr f*Wi2F5r's c^t^ ^ois f*WP c^k^ 'q ‘*iR^i^»i 

<pw ^(.P >ilR^ 'St^ 11^1 "^p ^P^rkP" 'Q TO" "^^ss^r sId^^t <ij<i^1<i "^cfr n^iRj '0191 ^rsk?r 
£|<pl*f <p^ii ^(.«ii I 


<ihk“i^i (Wsr ^Wst fpkp 'sr«ij iil<picvsR <pn^<p 2f%s <iHH 51 R> 1 

^5[t^ ^pk=^ w (?r c^sCT 4pf!^ 's Pi^ RwR^ ^ 1 

^k^ ^rsiws ^ c%^ <w?p w^ ^ ^ ^-Ri?jR) c*«k^ c^ ^3k^ 1 

<i5,f5 ^®?®T 'Q tfpfD^Ns* <p^)h co'^ WT ^(.<1 I ^fel’ <i^f5 ^ii>»il, '^HW'il, 

'^ksf ^i'3iR<i»'oiw csr^ NQ 3p- ffer 

f^*»p|’51?ll '^Q^T ^ Nil^^sk^ ^ ^Ik^ <1(.®1 ^5[t*tt <pR I 
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(,<ii^©8i ^01 k 

ib'^-:)b'8 

^5|T5f 













































«w*tar 

wgsR 


(Refrigeratioii and Air-conditioning Instrument) 





i. <pH| 5'» c^figf (Compound gauge) 

^ C£N^ c^tw (High pressure gauge) 

'0. wRc<p|s» (Gage manifold) 

8. Pic5r«i C’tW c.^Pic.^1‘®(Single gauge manifold) 
<t. cm csrtTOPt^ (Double gauge manifold) 
'b. Rjc5<p'5^i (Leak detector) 

• ^ R»(5<p'i5<i (Halide torch) 



• (Ultraviolet light) 

H. (Refrigerant indicating instrument) 

br. ^1^ci£}*lR'5l’si (Sling psycrometer) 
c?>. W (Air velocity measuring instrument) 

io. ‘'fW (Deep vacuum pump) 

cm (vaccum gage) 

Wl^TlTsr ^ 'srftsH' cm (Thermocouple vacuum gauge or micron 

gauge) 

ivs. (Process tube adaptor) 

^8. f^fTnf^^H^(Piercing valve) 

^(t. (Thermostat tester) 

^b, cspn^'^^sn^ (Pressure cut out tester) 

(Capillary cleaner) 



Ci.o. (Volt meter) 

(Ammeter) 
(Ohm meter) 





^ »j|p5R'5|<i (Avometer or Multi-meter) 

^8. ^ (Clamp on meter or clip on meter) 



(Thermometer) 

(Pocket Thermometer) 

(Dial and stem type thermometer) 
I COIR'S I’si (Dial and cord type thermometer) 
8. «illc^lPi'I5|<i (Digital type thermometer) 


i. C’tW 

C’tsf (Compound gauge) 

' 0 . caTO’ (High Pressure gauge) 

8. C5l%^Pt^(Gage Manifold): 

?») Picsfei C’lW wRc<plsb(Single gauge Manifold) 

^) cm csif^r^(Double gauge manifold) 
8. fe5^^(Leak Detector) 


(t. c<lEp'iirlw^ ^ (Refrigerant Dye) 

'b. (Ultra Violet lamp) 

s. 'Q c^>iPi\S^ (Dry nitrogen pressure and soap solution) 

br. (Refrigarent indicating Insturment): 


io. (Hygrometer): 

C’tw (Vaccum gauge) : 

CW (Micron gauge) 

^) Wf^?lPr (Thermocouple vacuum gauge) 

^'tW (Vaccum pump) 

^) Pi(.®rei C^w Wt^prfsr (Single stage vacuum pump) 

^) ^ (Two stage vacuum pump) 

i\o. ^j|R«nlR 1^^1|5?n^ (Capillary tube cleaner) 
i8. ^#5n^ W (Air velocity measuring instrument) 

^jlRwlPli5|<i (Anemometer rotating type) 



8 




'^) c®pnPl1& (38plt^ (Velocity pressure pilot tube) 

^(t. 'aulfiwiR'iJk wl'SiG (Anemometer rotary) : 

(Thermometer) 

(^ am c*>r *fc# 

(«0 RcmP «ll:sflPii5l«i 

itr. \b|?im >lJlwlPii?l^ (Dial manometer) 

>^o. vaiilpjiJln (Ammeter) 

(Ohmmeter): 

^anWlWSH >llPBPl'Dl^ (Avometer or multimeter) 

^BW R'Sln (Clamp on meter) 

'^5'. C5^ ^11% 

'flpm oB^ (Open test) 

(Short test) 

(process tube adaptor) 

((Piercing valve): 

^br. w&'8f1w^ B^'olR rSW (Reftigerent recovery unit) 

(Refrigerent recycling equipment): 

00 , oRr (Weighing scale): 

o>. (Brazing equipment) 


i.o 'aul« : 

rtw (compound 

gage): 

f5S^ ^51^ 

(tfplH C*t®f I 

%Pt f55<(15 caHMfl 

c^imr I 

ftar: caw fSar: ^A 









U»5^ 

8. ^ant\5l^fti^ 

'3^. 



ffer: i.va -THIS'S kpa^^si vjsl^iH 
c«l1®rf «ll^f5t.>o c^ ^I5»iK '^h ■nk'<r i ^ «ilc» 

Hji^U t’Mr I '■Ul^ R?ilwfl I 

4i'i>lD ^THlftvo ^st^iT ^Itw i csN^ c^t^er^ '*il^c^j 

♦ifelfe 68Nir (?TPt1&5 (OTI^ ^ ^ I ^ o c^ ciCTT) 

^ I ■*f^ ^^1^pr8% 'BM l^ofn ^ I ^-vao"' ^ H'bo ^ ^ 

«rn:^ i ^RfirPT ^ ''#snpfiT w ^ i m oc^ (^) c«i?:^ 

^(to/\oo/\(to f^aj»i'aii1^ ^ bar ^ lq)a C^^^fBT i w&'srlwnJ 

^ ^1 ^ I 'BT^t f6S^ cjileri ^c'o (.o^i 

'ttl'l fic^ ^iti^ C'm I ^i'tt*1 fi>WW "51^14^,1^ fl>vS^lu 'a(|<l'8 ^c'® ^Ic,^ ^1c*i 

^1C3f I t£l C8NT I Mm ^\^L*\i tiRT^blillt^l 


^ CkN? C’tW (EQgh Pressure gauge) : 

^ C2|^ ^I^G'o "^^tw I c*ic»in>'o csN^ ^ cs|^ 

c^ C8pi1^ ^ I ^ o (^) (A^ 

(too 'Pr«si'»i'a(i?, tfliT '^^'^*11 I G2pTl^ C’R^'?^R>if5 

M&SflWC^«<l ^SfWsn^ ■Bfif CPffl^ir 1^1 (M^ 1^ ^5l^pf|- 

'oH»iN 

^ Ibar = 10^ N/m^=100kN/m^=100K Pa= 14.5PSI 









1Bar: i.8 ^ C«lw (High Pressure gauge) 

cHw oHpiwI'a (Gauge Manifold) : <ij'9^5i ^\n 

cuRwi^ GRUB'S I <irc®‘ c*tBf c*ifif ^itc^ i ^rtf^ c^ 

R^4IC®I^ sHj Pic^ (?\w (?iRcv1«> wRwk^ nfS i 

15rc“f*r rtw OlRwl^ (Single gauge Manifold): 

Pi&3r®i CsfBf ca(Rw1«-«ilT C*t^ ’q«1<i-*i C^lfST&C^ C®t^ C^ l 

Pip5c»i^ c»prt^(?rWi liRstS" <pHI5« c^ "iHIc-iI ^ wdP'o cst^^ 

CKPH =11IS>1 w&erlw^ PiR»1ii 

3i1(^>i c*lf? c’t^ c*ltcft 'SRW ''iK.wt’f c*feiiT 

'al*l'8 I 



par: Pn?F9r c^ csiPwt^ (Single gauge Manifold) 

cs|%^ (Double gauge manifold): 

I5l^ C*t^ ci'at <i»*H1v5'o C^ Cl8|^ 

(?tw^ 1csf^ ^ C5^s? c^ tW’srW ar^^rHS^r c^ i c*l^ 

^ puliiH c»it ^l^cvb' ^11^ e ^ csi^ 

<JT^ I 'siw c^iTcfir ^iw ^ ^ri^c®?r c«!w c^ffS^ ^ftPTT't PmK 

^'ii^itaKsr 'aiRjp^ ^ ^ i 

’IKRK'fii1f?ll^ ‘W w&'arl«‘5 PiPi^l^i ^ I 






















UOW-PRES5URE 

vaivE 


COMPOUND GAUOE 

Of 

low-pressure gauge 


HIGH PRESSURE 
GAUGE 


HIGH-PRESSURE 
VALV6 


IBar! i> CTtflf (Double gauge Manifold) 


(Leak Detector) t 

’atar Rulawi Pwf ’aja' Wwm ’brt ^ff*r aiaafir ^ivmw Pl¥ 
■feJ^pftraOT I Rw WIT Rt OTaurajwt- 


tiicNh (Halide Torch Leak detector): 

la I4tlW6cfl 5rt*ilR Rf^M RScUh as i w *l!l^ 

#c9ii*i WWW R^iktu altw^iFr war’ro 

I (i^,o filft) fil^fi'rtfl ®ter «*iw aiT *rtv 

^oiTOpfr'ac*ia^ ■«« aa IPWT0*,^ filft) fiNrPrt?r ctfdsr «*iBr ^ 




tr 


'flu!® 



I Cflw PlWT "^pP!^ ^ I Pfr Oflw 

cil&iirtMrtfl W4 w PMlfl Til ’iR^ w I >rPHr (Bhic) c^^ l w t R^ 

(Bii^ green) Pit ^ CTftPlTTlwPHlT W. 

uHlt^ 14 *mcr« Pif RiWSfl^ icaIww cfl&eduit^Ji Pit taI ^ i 

At (Ellectnuiic le»k]>ctec^ : 

Pit HdC'V&n ^*^1*11 Pit OW"M*#|W 4 ^ TffT ’ITIFI ^ 

'iWw w n^lOOppm i^ppm) W^TlIt’IW l tiW'^4Tl»fl«|fl Trt^ ’iftTiT 
•II^OTi''flB’T^fliTTet Wt I TWT^Wfli^Tlcrt OT*l|ir, cSW',Tl^dSli3FPftTtT*tT^ 

tTlvil cwHIfl Rtq tjR« Q>nlraiunaledTE^ '■^ *ftnr 1 mii!Q ^^4uh[ ^iin 
IIS'® in I R-14 ^i|» ^k-ih»rf-i PiT FMfl Tfll 

^ I ^jl5 "lUelPlT^ ^iTl&’WI 'fl^TSTTT^t^^TaiW i<(l&^|^^f*TtPssrTflCV 
TWPfflfk^WTTW uwic 'WPB <fiw 'ai'HI *iWj TflW *I|W I 

Oi^R-^lWfr TWTOT (CTCW ^IT Wi) ’^WRT PfWff 'CW1^ ’BRWW TTW 
^ I plPl^ (fl ^ ctIct ^iwItP^ a&Tfrrt’ wctt 

’^IWTW’lflP'TT/PlW^ OTf T^l tfl&TiWi^ *lftTTK ^Pt ^'tWCTT 
I (W" cfllOTrS^t ^Iftffl’Torftw’^ I 








’SuPtT, aS^wicrt'^WOTT cnir^sfll'^OTftT w tn&wHtut fcini Rwn Rw 

^ftw I »R Pt^ lidWftfl ^w^UH w pfPit wdN Rwn Rt^ OP^Nillk^ 



otr/QfF 

CDwnjOL 

KNOB 


BcmxE 


SEUSlTIVlTT 

SHITOS 


riiBKIBLE 
PROHe TIP 


IidW« 


'fliilw'flijca >wipft^ I ^jwifliR# Pi# »iWwj R4*i ^i*i i 

d^U|4 «|^(RcfHgen]itDy«): 

•iRNil ^ (?i) wTflpnr^ift'Fltar’siirf to'^Rw w&aIw^ 

CTW ol&WJrtf «Bwi iqiw I "^iw Rw 'flit 

tWW PtWfl R4il ^1 ^lil I 


^VlfilMCfllE^ *IJW (Ultni Violet lamp) t 

C4l^lC4t TOJ OT iHl'MlJ •twtf ONilMl «IIW ’¥lt ^ ftw 

’^1^ IWT 'nW'Hflr''I^PT WPV’TOT (ilW ^TOSft 1?tOTr’^!N' 

’^^1 tfi vit'Hfl 1^ R^lu"! di^ ^hiw ^rttv 

PrtlPf^WlNr^’^l di V ’siw ^Iwt tlPK 

^1 

Visible Light UV Light 


Phosphor 

Crystals Glass Tube 



Quartz Tube 



Fluorescent Lamp 


Low Pressure Lamp 




4, al^wiaPH^ 



















llA*fAdileiH Otflhr^CHl*! (Diy nltrogieii presinre md soap Mintloii) 

wiPff ftirtsr owpi'* ^ffi?^nwPip6oi lObar^ 150PSI 

■piw Rea Hift HftdiicwM tiif «w i (aMfr •im wiwi IWmwrt-OT 

»IW ^ PIRIH *lH^lfl ’fPkfl CfflV CTW ’ww 

Pi wi ’te ^ 



fN" I nft ^IWittflwPKPWf'« GWfwftr 

Ul^luiQ (Refrigarait indicaliiig Lutunneat): 

^ fll«w '^wt I tlwHi Rwlflw i>M 


<ftwi 



1B^ 

W *lfNt RRoltmi l.iBtruw ^Btw nR^rlm^ 

'W oH ^tnlw vlflltn 'WtT «lI4^?l vH^iart RwH i 

w ’ffn& ^iw ftPlw w&»ri«t-OT <flR "W ^ I '®TO^ ^iiffi*r 















w&BrlwH-i 'qjlw 




TOIT cn&'^lwc^n * 1 H *1 |i'> 1 C?J 

1S^ '^ftwhlRiJI^l (Sling sychorometer) : 

^iftwwWiw ^ <rti5iftf^Rr ^imiPr ^ cgs&^ *iRwPi\6 **iic^ i <^1^ 

^Sl^To ^IW 1%Bft I sgtt 'St^T® ^^^iIPgvo 

^G^it 'oh'o 'qc'i i 

ftar 'ai^^lSl '^ 1 i^L;£^l^^tlG^^n 80 ^ wft 

'scirB' ^-*4^ ^ aW' I 'scirB' ^ (5>wc|-ii i ^i^spr w w ^ 

Ifecsp^ w CTpt ^ I ^ ^M’»i 'SC# ^fPcir i 

vail^ ^l\5lC>H liCflillH 4>l ^C?l 4ni^ I 



(Hygrometer): 

"Bj^hr ^**0 ^iftsrK R4c?ni ^ic^^r *0 "^(^^##01 ^4# H'o^I ^jw ’Hi' eWr 115*4: 
44^ ><iJi\s\ ^^wjiRtin Cff^llc-il I *4fl>RcnH ^C3r I *4 ^IC5^^r®ftC?r0 
fi'^ 'Bf^iir C"t004ft 4<84 'Q0 I # ^TOotIa ^00-^l^f^ fi'^ <PC4 

^fc**Rr HB»jkH4 '601 '4t5C0 ^00 5®r, ^ *01 *4 ^^tcw ^ 3 ^^ cw *(0 1 

^ I ^w i 0 i 3 i w^ ^mm BwlB^ (?r 

l5c*if5'o BJSRilifP Hfiaiil’1 ^i^cv® C’TXf^ *4?r C^lPr^ *2|Pic^in> ^ I *4 f#0^5t*0laiT, 

RciilB's <4^1%%‘ «fc?# w I 



























1Bar i ^wH l RSn 

(Vaccvm gage) = 

^irt^prt^ C*|W fricrltq COT^'5t*t*lfihT*f^Rri 'Hvo »1ii ^fflOTT >WWr W t^lc-ll (iffflj 

^■^’SfM^jlft^i^-H ^ I 'fl^WIT’^jPTT- 

iDche^ of meroiry* (In of Hg), pound per square inch absolute (pisa) nullimeter of 
mcTeury(nmofHg)orlMOT(l minofH^ 1 tom) ^ (micron) i 



1®ar i ^ 'eilfHl3i c*|eF (McLeod priiie4>k) 

fete 'HiS^lt’hi ^hj ^llw^ *flw McLeod gauge i 

ill rtw millimeters of me«My "^torrs-ifl +Jlficrt-i +41 ^Iwi iflir^TWwr 

150 toir (150 mm of Hg) 1 millitoir 'Ojl^nln *iBi|l*| «| ^ i 


eilf^C>(W(MlGnn gauge or fliennoGaiiple vacaum gauge) • 










(5^ 'Bil^^jlH ^ ^\< ^ ^Pi^'^ji'G ^iPWu «ii^5i|ai c*t^ 

<i<^< ^ WI ^iT*n?*f 'oil^?ll>i (?^m\\^ C'IC'oC'I aj^^'olw '0J|^?|1*I ^lusr-IT I tiRS- 

'SlI^SK *i1^ W ^ooo RPlPl'5i<| W| ^'bo «ll^ W 

H^X^ooo=H'!ioooo 'Sfl^aK *11^ W I ^art^ *riW W = ft'.ft'. *il^W I 

‘‘tRpf W ^rsrR-^J>>x^ff.8xiooo=-‘\<tJ&8^jo=-‘\'ldoooo '^TfeR "WT W I 'srft^R 
^siit^5itOTr^rf^^ I ’«w1^?iR c*JcBf^ c'o'ow ^c»i^R<p c^i^plR’sr^ ^i<iR)<i i i^ra" 

'Q ^lc*ri4lM*i c*Wir IBar i R»»ii(,»i^ c*W?r 

C’lo®! (iRT 'sHaiMi ^fii | 



ftaTi ^.>V'5lft3R'8Jlf?ll^ C^ 

c’lB' «Rrsr ^jPT fifBRr ^ ^ i 'srftaFPT ^?rr i 

'a(jHl*1'1 '8 «l^i^ ’ftw I liRT ^j1!»1(i5H»i GI^ i-fi-ooo 'Sjl^iZH' >-ioooo 

^cfl «i1w I ^ biPi>© I c^RwIc-on ^t'o I 



ffer: '*Jlf'a|'&W»31«l «t4=T 


•IW (vaccnm pump) : 

WplWlC4lD^ ^SI^K 1^(deep vaccum) 

(high vaccum) ^ '*Tt^?r ^ i t'n»fu w&'sriw-f-i 9\w^ 'oil^R 

^1 ^ ^1 ifSvo "stt I ^n^prPT 

^RIOTT WluiR *11^ ^1 ^ I 

i) Rcsf^ c^ *IW (single stage vacuum pump) 

(tow stage vacuum pump) 



^8 




ftm c^ Wt^fUl^ ’im Wt^ ^ ^ W (triple evacuation 

method) fiWT ^ i W5C?r '5^ C^ 'sjtPS^ (SfS# ’tW i ^ ^o-<?o 

^ ’to I 50 ^ll^aR =0.05 torr (Itorr =1 milimeter of Hg) 
w&stIw-ih vooo-fl-oo 'sritaR wRpn^ ^ PitJ^w xgl^ ^ 

RlW ^?R*T ^n^apt C’l^BRT i(foo ^ 'oK(»«i 

^ I’fl^OTr ^Jt^^ItOTT HG*jK ^ait^ I ‘^'scow (.•ic.'ot®! '©jlifilh 

I ^ 5 rc?i®r^il^ 'srlwr 'ojI^^iH 

C5^^^f6\5 I ’srft^’srl?;^' oj1^?iI^ c^ ^G<i'®-i i 



fSar: ^.^o ^rw 

’fW io ^ C'a«i ^1^1 aclciiler^i ^ | (£| *fW *^0 

a^l^i-j^ ^^>8 '0)l^?i1^ '*;[rs I 

4J|PI*1|G GHl^ (capillary tube cleaner): 

^^•1 <ij<i^w<i <pcoi ^j1Pi«i 1R G5^-aiT c'w'own (wax) ‘il^'ai*ijl*i) m^\ (dirt) 

t"ic.»i ^pjlPi^ilG 'ait'll c^car'^'^^ i ^^pjlPl^nlG lipiP 'qj'S^G ^^sr?r 

lii’sc^iT ^Gsfrin <m 1 ^inr I Rp^G iulsiG-^R <pjiFj®iiG S'o^j sftc®' <m 1 ^iftr- 

ts(PiI^Pii QR%?r^5Kfi|r?rM‘^c3“^c?i^ i ^vilR'ilG c^ sii^ 'ajjivsi-H's^i- 

>iKio^j 4 jiPi«iiB GHiwii ’5p«r 1^ fe® ^ i csm 

^R&hil cs|^ ^5ico ^ i "^siIPnG" I2»i1u 

^ 0,000 fttippsn^ (Psi) I ^ (t bar^W^fl^ il^tSlcsri 

^(.vs I 




><t 



^ai (Air velocity measuring instrument); 

i) 'aulRc^jlR'Gl^i (Anemometer rotating type) 



«) (Velocity meter swinging vane) 

8) C'owlI^IU G£RR (Velocity pressure pilot tube) 


'sm ^jiRc^iIvii5i^i ’fi^ cocsnPrtfr ^ 1^ ^ 


GlfBtft (Anemometer rotary) : 

(.^ic*il lil^R (.^1*5 £|R)R £|^K '0|R)i£j*^ 

'wR <p(.«i ’lFs »rP» <p(.^i I ^ ^j|R(.*jlPi^l«i <i(.“i I wtRcsftR^^t^ 

Pi^l^i R»w ^5[pfR Ri'ol^i <ij^^l<i<p|(.®i ^l<i<iHvo|^i ''1 ^(,<p1(,H ’^T’R 

<p^i(.vo ^ I (iri^ f^u© w RRw) I wRT'»i5iR< csrsIRw^t ^ 

Revs I Jik'<r vQTit^ olPie?! ^^levs ^ i sft^ asRI c**tw stf^ RR(5 

Klw ^Ivslt^’?! C^R^ ^<ltvs <llevs 'ol(,ffl| <pei ^TPQ^R ®t*iJ I 








wk*i '^nc^ • 11 ^ 9 ' I ^ail 5 'n<i 1 'nl 5 cq 1 c'®<i ’SIW I ^l^stPRT cqlc'® 



ftar: c^ c'aiiUPilSiiJI^ 


<i||c<|f^1>M (Thermometer); 

(3i&wtrafe?r <^j|fiwi5, ^stWait 

^IpJiR' 51'SI I 'a(c*<^ «|^ (iRX 'aici^ 'ql^lcfl’fl ^1c3^1Rl'5tt^l «rf>fl1lTWl 

«ildif>li3B «llC<iPii3B I jJI^ Wfif^-30 F 

to 120 F (-35®C to 49®C) etHJ Am< 1Wf 

^ ^ I 'siHJlHJ ’siw c^ WfififBlir >6 ftw# ^ 

I C^v|ic 4 '|pli 3 lw < 1 ^ csfSt^r B(,»ilu ^|(. 4 ’lRulc«i 'sul^ 5 t^l 9 l >am«i 

I ^jl'Slfi (5>Br51»i ^ic4iPii>i<i i 



fSar: i.^8 1^1%^ 


^jlCHl(^^l4 (Dial manometer) : 



^1 fBar -bH w >jj1cHlPii5lw<i 

C 5 f^lc-il I 



i. OTliT val^*^ 

vs. ^ CSpTliT 

8, 


tSar: iAG- ^\nh "SRH ^ukilRwln 


































<t. ^ esprit -'ii^vb 


(Hydrometer) : 

Wf ^sfWfw W 

^ ^1 wSp'SrlW-R « 

(31# (4pI(5^i 'oiIchR*^ ''W 

I si.l^.t^lPi'SIw’Si W 



©. (3# 

8 . 

^ c^ wr ’Hit^ ?n^ 1®^ wr (3# \ 

CIF#^ ^ 'a||(,HRp<P ©'SPC'fH ^ ^TH"^ I ^5ft^»tf^ ©'SPC'f^l (# I Iil1^ 

R(.?i £|^H <p^il ^ I 


WtPffet^r (Ammeter): 

''iKlc^ii (^tKs’ ^Ri>h»iI?i ^if%srf^^ I lilts’ (?ite?r ^tW f^riror’^r?ic^ <p^ic^ ^ i 

1^1^ c^m <p1(.^i^ 



fSar: i.^8 iiuf#t^ 

c'ol^Pj^ln (Voltmeter): 

lil^ '^Klc<IJ ^Tl^ C'olc'^'Sf, C5t#^ ^5^ ^ I 

^^I'S^llt.ei lil^ C'»lc^er ^5^ (.enicvb-si Rul^sili; ^ | t£l cs\(^m 

RCiic^ I 










iV 



ffeff t y\<t C®t^BRf 5 t^ 


RtW (Ohmmeter): 

mm cm, ?r ^ w ^ W 

^rtHwtPWe H31*»ri ^1 ^1?i i 



ffeii«'Q^»l Rul^l 


'a<J|C'»|f 5 il?|fl ^ >l|pOPl 1 iM (Avometer or multimeter) : 

^ Pl^lfllJ lift I Ammeter ^ A, voltmeter V 
OhmmeteruiirO I^AVO I ^ R^iw 

^ I ^ CB^ 08tR 1Pic*il W ‘fl[^ Pic«i^'5<i 

I RI^>i *i?n?Rr 'PflitiSRr c^?®r ^k^ i 'o^*i t^futcRr m l^'®w ^k^ 



ftar: 


500 |_ J 























Pi(.5r®i 

vs. 

8. W 
(t. CW 



fM: i.’^V SPJM^ Ri'51^1 

'ai*i Pi'Sl’fl ( Clamp on meter): 

irW ^ w&'srlw-t^ ^ I liii^ Hs^ ^ 

(clip on meter), ^ (snap on meter), ^ (tung type meter) 

^^jIR '3|<iR's I ^ R'i5|<i ^?r 'SIOT 

^ I <plw{.^ (£]’^5t1w C^ I (.<pk«ll (.<pk»ll Klw C^k^W 'Q C^ 

^ (5^ CSfK Sifk^ I PlC®l<?'i5w-l 'MKk<lj ^iRsp^o 1^^ 'Q I 


^iMMI^istl^ (Capacitor analyzer) : 

^ ^JSR^ ^ '^srr^it^ ^jhmi^'sstN ^ ^ i 

^5rfwt<^ ^nicaic'^ (Open), ■*l^(short), ’srfesFk^Rt^ 

<pjli^i R’-fw^i I ^ Pi's I w ^ C^ok^w ^rt, 

'srfesRWl^k^ ajIw^J ^ ■®RI I ‘^1’^ (5^ 'Q 

C^® ^ ^ i ^ M) ^5R^k=^^ W ^Rk^tr ^5[k^ I i= ^-’:^0, 

v!)= (i-:>-:^ooo ^ I 























^o 


^ttwl?r slW '*ildft •iRw ftw »ri^ ^ <iW%^^je?n?r«Rrftj^^mr^c®W 

^Ci>o ^cs I (545 nlt ^jHlPittnn l>iPf*ilt*i I ^)HlPi6tnn cSfH 

^ ^Ww ^ I ^sift •IjM ^ SWPPT ^ ®rtv ^ ^fllw ^ 



fBar: ’fl(jt=!l*it^t^r 


«c^ (Open test): 

^ HVI CW ^ftWMWHII'b OT 

«C*H ^ I 

’■(lfdW5‘(Short test): 

«tPW |KB^ (process tube adaptor): 

CW 'aiJ|y*t'^lJ{| -tot ’ajl^ln «&«r!M^ b\4^^ 

«l«i«t^n »il(SPi^ ^ ^ I ^ ^ 

filPPT I5 ®m^ c5c^ Wft ^•ftr 'siNI^ (cj? ^ 

efppT flftw jftw tor GSJ^ ^ ^^**l?r ^ 4lw4“lw^ 

oflw^Htor ^?Ffsr ^ i >ilf8R< ^pfsr ^vc?r ejw^lS&r toif^ 

^ gto ^?n?r ^ efppr iw^^‘®!5n?p6f ^ i «R5Pf ^/8^ ^ 

^ItHii fBSw ^ I 








1. »lll^ ^ 'flUfe Pi*! <1. ^PW IW^ (5|SK1S®^() 

fel; J,iOa Wl’fflSST^JlwpIlif 
ftllPft^«t^((Ple]xiiie Tilvc) i 

CFC, HFC, HCPC a&wtcrt 'swf wlwl ^ ^ rtw Wsr ^gpt 

UQpiflU'Q ^Ipw^^jDf «wtir«CM ^(4 I ^ 0®i!l55* ^ipiwr 

Roi *iWH I4“i&lrf "iftH W1 «IPI®I IHst^ ftiilPft wl-1* ™ IHfii W w 

lU^vIui 4 ftvotft ’ilnjOT fiflfw '^rtw Tflw ^ I ’PhrtPft ^oh® Ifcr 

flOTTW- 

'ttW 

PifliPfc fiwff ’W ft*iwrf ^ <ippr Ifitoi %wr ^ ’w 

'rtPter’Rw^i TtSft rtw Wnlft ichwi jiIRPi c*lltf *iI(PIm RulPtV ^*iw 'tt'lwB pIRIB 
^l^sr flc¥ i?iw ’PIT ^ ^MPii 'W IMw w ^iwi 

blRUS HflftjFT 'flllft'ij Vlipft, R,*IHH ^UH »(W»I|fif>r tyow ■KIWN ^fllT I 

^ rt h l fl ^ l iFl c^ B^q l B J i1 rt j i wW W« ^ i 

^ oirf'ulw'&ri'i «l»i» 

<0 

^*i«*TisiK*ft7r 



i.fli’PiitPft^i’iT 
flfilOXW (R^rigcrentrecomf imit): 

^ipff UBrtiwiH Pi^ ■ffft •flhFT'^ ffPiP^^rtteacT^Hcwr 

CffiCHl RlW *IR3I ISWif w&BflMt ^^Iwn ’VTO ^^Hcw Rl^lB ^PTI 



u&WflU 




OT ^Iw fiwifi ^5R5 I dRSTT^ i<I^ ^-itiopn; 

^tRt flHw tfl ^jtfitiffl >i]4jim wIpiI w ®*n?r a&wiEirtf' d?^ 

HwlH Rftwiw ^hkn wi I 

(Refrigrant recycling equipment) : 

RwlH w&^knfl tHRftwHi I3«)wP^ ^?rtT 

*HhI4e+ RcrtPl^'WWI W^CW »IWPU ^ 41it 4fll ^ 'ilW i 

C^ (Weighing icale) ± 

^jlf*i*iiR Rrt^i l%>ii*iti ^OTT iqBft I "spif ^flRr ^pw 

CT&iflCrt' flCf ^ I ’at’^ ^ R^lni w Ht^il mWw ’>lft¥ HR*iH 

w&aioflt 'wsf TOT wf w w I•ifiwwr ^*ir ^?n?r w 

ejralcRi 



IN' j iw ^Ifl 


qSP(^l?^Wc*I<‘(Brazing equ^ment); 

195^-ot ’’iW ISS^ (iRT. fiSCTff ’tW 
at^, fSq ^»>|R (wi?r orfiflpr wqr ^ 

ifii^IIS Ifl'a ^Iwn I 

^ »flRllSPlH PiPifliH 
8 , 0 ^ 

<f. wiRiwm RRiJlfl 



fBar! i*'a8 Pit 






i.8 W&'8rlW*|H >6 (7^: 

(Compound gage): 

^ ^ ^jl^illvi I2 f1^ 

<i»HI^'!!3 ^ I 

^ GsW^ c^ (High pressure gauge): \i}\\^*\ K3F^ ^ c^ C£f^ 

^ Cfi}^ c^ <ij<i^h I 


C5|isf csrf^wt^ (Gauge manifold) : 

4^i^Bs!s m ^ cgf^ c^ ^ 9<f^ sm\^ ^ ^ 

cviRc^i^ ^ I c^Rc^ic^ c’tw ^ 'G ^ I c^ 

C^lRwlsb <£]^ C^tw C^lRwIsb ^ I Tff^ C^fugf^ >l^lu^iil C3 #u?f|^ Ji|4>iWi^ 

c’t^src^ ftsim ^ ^ ^ W&'StIw^ 


Plt^ C’tW c^lRwl^ (Single gauge manifold): 

c^ c^tw cvjRwitsjj^i ^ <irf^:^ i ;£i^ 



I 


C^ C5I%^ (Double gage manifold): 

m (.vjRwK^ C^ ^ G2t^ C^tw *?ltw I C^ Csrf^^TPt^ 

^1W '8 W&etlcsi^ Wt 

&lRfs;R|li wliperlw^ I 


Pl^ ffec5^l3^ (Leak Detector): 


w&'srlw^ (Refrigerant Indicating Instrument) 

c^t^ \km <^^^I^Pi^lw c^twT 


ft^’II^WhlPl'iJM (Sling psychometer); 

I^^3fvilili5 ^ 's ^ 1^ 


' <P^C'S ^ 

'stk's '5RrKr ^i^ciij»ic»iI3<p sr^tW ^ti^ur i 


c*?n:^ Rc'ninS'o 





I i£l1^'*i\o<p-5i| 



'Olio's (Cut out tester): 

^ cfipTt^ 'Q cspTf^ 'g <p^jr i 


(Ammeter) 

SRlf^ ^IG'SIC'^’SI ^1^^ «#5lW^ Wlf^fSl^ <1J<I^I’5I ^ I 

c®t®6Wt^ (Voltmeter): 

<p^l ^ I 


(Ohm meter): 

w 1 <i(.<p 5 i (Resistor) 'Sfso' l^iSl^i <ij<i^l^i wT ^ i 


or AVO meter) 

wrt^, (?r ^rw® i ^ (?r 


spjM 'Oil R'Sh (Clamp on meter): 

^j#s ’S^ ^ (^rsTiT) '£<i‘3ijr©<i^ i£i^^sprMl^i5iw^i 

c^^ow c^ <piw'v, '3^511^ NQ wtP^irn^ '*#5^1^^ w ^ 

I 'Q^ 'Q (.M5|‘^R|'5|w< 1 ^ R'Slc^^l '^Kk<l3 I 


^pjHIPiiJi^ 'aijHhl^'srl^i (Capacitor analyzer): 

^11^ ^ ^iPliJw^l ’srfeiFmt^ 'QZ^ gS^ ^ ^ ^JHMI^'Srlw^i 


<P<li <j|?j I 


I5S^ 'aijiv»Hi5^ (Process tube adaptor): 

(Piercing valve): 

(?r w&'srlw^ 9lTt^ [$,(.'^(.<1 ^^stw "^t^proc^ 

^ CFC, HCFC HFC wlS*'SiTlW*i5 W 1^ 

’3^ wI5»'8t1w'^ "^t^prsc^ c^c^ Rc<j '*ii<p*H cii5,*i, Kj-^&N slcJi^i fi55(.<i f^irnf^ 

w 1^ ^ csrf^^ >fKlwi c^twr %m ’flM w&'Srlw^ w 

<p^il R-^RIip® <pw ^•i^il?i I 







R<;i'4i|R (Refrigrant recovery unit): 

t^sim m 0^ CFC, HCFC HFC c<i&^iw^ ^ 

R<P'o|R '^^R'15 I 


wl^'Silwt (Refrigerant reading unit): 

ra<»^»ira ^ W 'st W&'Srlw^ 



I 


wI^'StIw^ '6 ?.f^^W^(Refrigerant recovery and recycling 

equipment): 

C^ff^ 'Q C|p|Rh^' 5» ^ ^ ^ ^jlplvb, ^50^ 'Q ^5|i^ 

tFi?rt¥ <ij<irI'si f5<p«lR '6i 


w&eriwi RcjP^R^^-a?^Hwn 5 (Refrigerant reclaming equipment): 

Tjfw w&'Srlw^ £i<s^<M<ic<»5l (7^I^Rf*c<l>^H ^ 


'Seri <P 5 il 5 i ^ai '^'S% C^Weighing scale): 

^ W&'StIw'V '8^ 'BlW cw\ 

^j<irI^i <p^iI ^ I 


(Brazing equipment) 

'^lI^Pis; ■^lUSf Cigff^ CptqtiT C^fl^ C^fM <pk'£5r<i 'Sr^iT C^TTft ^5[%^PifL»Pi*i 




'aiR) g|*f 


i. 


c^ ^ c^W?r? 



'S. 

8 . 

(2^. 

* 1 . 


•Tt^ C^ I 



<j(.ai<^ •TfST I 







br. ’fli’ sfTfPr^^? 

i?>. Ntoji^iiivi 

10. w&'Stiw*|st ^ c^tsr' 

11. 

alc.'i'^nJ^-q 'ai3lv!dM'i5<i <ij<i^'© 


b. f^l?Ilf^^H^^^? 

GSj^N "^1^ 'ai|\5l3 u5'>i51w^i ^l^'^l'? 
vD. ^Ttf^t®Tt1% Igp^ilwn '^tW’^i'? 

8 . 

'Q^ R'5|c.< 1'S5 Cel^ I 

s. 

V. 



ii. w&'srlw^ fi<P'»lI3 ^v5Pi(J'Ji 

bvD. W&'stIw'V 'SiTfX cwra' '0||(.8il&-ii ^ I 

i8. (.<|Q»'StIW*I^T>S 


finff 

c£f^ c’ltw r&(iiJiR ’pfi^ I 

vs. i£]^ Pi(.5r®i fSI^^ ^ ti|’^'^l'^2f®nf^'^4Tr I 

8. v£l^w|^ C’tW wRwl^ ^S?*f fSR?'© W I 

(?. (?r (.<^»k*il R»c.'i5<p"K I 

<\, <ij<;^|<i fsspT^ ^ I 

br. (?r C^t??Tt W I 

io. ^1^02^1 Pi's I I 

bi. 5 Pj|*M Kl-si <pw RR>f| (51^^ I 








w&'StIw*^ 'q I wffnm ^ ^ 

rHt'KJtvi W&'SrlW^ ^ C'iTTI %n 

^m\fm >ll4i.lc^j PlC^CVI 'Soo-^^oo ^ ^^1 Wf^?nOT 

C#ro2|lc<pfi5< <\\<\iK\^ igT%]- -ypjsjif 7^ 7ft I ^£^t;^ TtfTff 2|^ igrl^cW C'i^ 

cpt¥ I ^RbM•^l<Mte1 ^sm^ 9m 9m ^ cm 

<P51(.'0 ^ I 

i. '«j|^?ll^ 'SJjliJillij ''tM' wr^f^? 

'%? 

\5. ^il^i£M CeiC.'O'l W w ^ RCflC^ ^ '^? 

8. 'o.ll^i(l*l Ci><P "^F 

CF. ^5^ '3icti«i ^p^ic's ^? 




LPA® Pump 


f^^TlTR ^ W&®Tlc.'Sl*i^ ([voS <P5ll^ '3|C*1^ 'aik^ I fil&Pl'o 'Q ^Cil<p|5 'qc'H^I^'o 5*»l 


^srftsT (SlEpett^iH^ (Ice Refrigeration) 

>0. ^1^ (Dry ice Refrigeration) 

8. co^ w&' 0 tlwf^ (Vapor Copmpress: 


\b. 1^ CBf& wSpistlc^r^ (Steam jet Refrigeration) 
n. Cil&'stlW'‘H (Air expansion Refigeration) 

b-. w&ejlw-lsr (Expandable refrigerant 


(Vortex tube Refrigeration) 
















^<0 ^4»il 

5 ?)a 1 c^«II }'5 c?l 9 ^<erti 3 [i 5 T (Evaporatlye Refrigeration) : 

W c^M wr (?r ^ W c»im w 1%^ 

<y\o\ ^5^*lil<i ^?N^^«R»ch 'ai1>ilw *131^I ^ 

<pjk*w 1^ ^ ^R>w ^ I ^ 'dftw ’iShr Tt?r®f 

^ ^ ^ ^*!W ^ cfm W C9«t ^ cm w, ^ ^ ^ I 

C*ld}t*1, f^=rt^ Sul# *1^ 1^ 

^3J^ir*t I Sljtfl' ^5^ '^(t^ ^ (A^ CfW I 'S’tBRT csicv 

^arl^rat WT wr ^ ^ ^ ^ I ^ 

'o^'a.^lw ^'oIcHIwIB'o w&orlw-H* ^CST i «ll9wiii«i Ri’^3l<<<)i ^ ^*rl16^ ^«nPit^ 

C?rc< ♦It^ iM boR ^c'ol I ’ql^pItH ^((cs <iif$c'0 <wPic>a *11^ ac< 

^1R ftsrlc^ c^'^ c^j 

'oH*<l«il R,^k^ii ^n<r ^w>l i 'oit'iw *ilf5n ^jHwk'nn t'oR 

^ am qirt-ai ’ ^^ t w ^ ^ I R ^ig»! \ qi t u t w m 

^a^scn^iw ^ ^11^ w ^ (3jc^ cfK I ^nlfer ^f>i^ ^ ^ ^ 

^M «^w <j 1« I ’V'nPiu ^ItRr CSlt^^^5r*t«i^H <pw yw <p*iPm HlR ^ i 

'aiW*! 'a(l!5'*1 <•>! 'Al^ Jf'4 *|t5l?l, VW 'srll5?| '^f5^r'^ CSn^^fOW 

iN -9<il I 




{^)’5iifB?r^^«iPr (’<OcTOiS^BN 

f^; G®T^1C5PR 

(Ice Refrigeration) 

Scpsnr ^ I CS'S^SRT wr ^ (Shelf) *lWlWl ^ 

i5j^ ^HT C^ *<HhH il^l C^TOWRT ^lWt?r omj '6‘Hwii 'sl^Iu aj^lu 

l>1^«^l fic* i>H1 I 




«p 



fiPW C<W ^i¥ 'W MiPt H?r WTO TOT TOT »W TOT TITO TOT 

TO Tot I oswinrTWTlTO^’fflTOtftff ciro wfltwi Tft?r 
CfrVtWI TOIT TICW ’■TT'lrfilWfTiWTlftTI ftCST flW WT TO I ftSTfeWTOITO 

rtw R« Tl'il^i TOhi 0*w1 TO •TO I «|M Tl«l»i Ta w|*l TOhw 

TOTO tWWI TiTiTh illl TW 4o* PL PWioo“ Pl.TOTlTOTOTOTOWTOff I *lll4fl 
’ITOW^pTf TOH^TOlfr TTOTO^TO WTOWTOITO^ilSTOTOtTO ITPTTOITO^ 
TO TOTO ^ITOI TO I ftr flor Pl(An tot I totM tto flftv 
TO TCM T*Wp Tfr TTO fl*HI1i TT PlWTOl TOTTOTOT *o PI. TO PfcF tjCfllTH TO TOT 
TOWT’lW WtftflWTOI ’WftCT -ivo Pf. wl^ijlmlv -ilHa TOtTOl ^ TOftw 
il^l LllC^Tllll'lM TOT I PIIT rtft'TO TO^ TOIT TOP^’^ITOP'ITO 

(Sonitatifni) TOITO TO WT ^TOftC# ^ pflTOPR TOftTOTOTTOTOl 
TOftwTOITOTOTrtffTOFltrtw’rfrr flffTO^W'^lOTTOiiWTitTOsft^TOtfitar 
(•IIRtI^i 

l|h tA.I (Dry ice R^frigerAfiM) 

^TS^{Solid) Trtn *ftJTTiftfcw TOTiTTf Ji^ft '^IVi Tw I TOW Tiptflhi frlpl tSh Ttfn 
¥|^.TO|I^Q|P^1^TOPr*lATOTrTO^TOftTOH^tPHvTO'4TlTONH'TTOT tBIfl"TOT 
TMIIWI TOflW TOTH ^1**llB'* Wl ^rita IjHiH TH I Tfe" PlW *Hl*lB 

*(9TOwtw lUW ctM Tot Tt ^cwwtot wtTOl ^wl^TO (Triple 
point) ’RlWfflPf CTOff ^ITO^tStTOU'TTT lfcT rtWTOTOTlW Tow 
TO I'fl TOftw ft#1lTO (SuWiin^^ TOI 5,28kg/an23 



«r1CiPR 




m-56.66®ci ^t?5r8% m (1.03kg/cm^) - 
78 J30c'®H>» ^ I ^ vfRT 

'o(iwl*i Scs^IbtKIw R?(lf5vo ’•It'il, ’flyr w 

iljft «(t^>l 41^^'* ^ I 

«r*ltf CS&lfll3l*l=r (Vapor 

Compression Refiringeration) 

csm wem ^ ^ W4IH 

TOl^ «iBHl1< ^*^11 I 



b. *IWlW ellSNl (Compression process) ftar: '^S W&«HWiH 

^ «t8F5T (Condcnsaion process) 

^T'Sp'TRK elQwft (Expansion Process) 

8. (Evaparation Process) 

'5BR>o aiOwiI «r^j &lnlw t^lPi^ W*t^ I ^c*il! 


b, (Compressor)- ^ ^ ^ %t^ 'TOff ^ 

wi I 


^^s=^c®5prt?r (Condenser)- 'a<c«i 4W i 

o. (Expansion device)- ^?I»r T?K ^^If? sRI^ ^ 

^1 


8, ^fPr< ^c?pr (Evaporator or Cooling coil)- wr 

"TOT I 

4W08I1H TOF ^ (Basic component) 


4tcw«wPr 

>, 4 >IO^iH (Compression) : 1 ^ 'SK ^ ’fliMt'Sifl' 

4C?r vfi^ IS'ft w e 'sHiiiJini 4 h ^ i 


^ 4^wj^w»I-i (Condensiation): 4C*?pRr c«JC4 ^ W « vsl’l'ilifllfl R>i1ii4 

^ '5t*T « ^1 c# ^ C«C4 W 

^ ^ ^ ftsitiK TOT *1# ^ (^^4 

Pi@\S «1tf^) ifW'SIPUW 4fl| ^ I 









□ 

□ 




iSar; C5^'^s?|CSt»f5T 3i1^C^ 


«. (Expansion) :^'ttlc»1lwl5w WT w&'Stlw^ •^«tw «tTRr 

cf{^ irarit^m «Gi»>8*iW’6 ^ m ^Piw ^ c^w c^ 

^^l^*Hw'Gw‘Sj i>lR‘i1^c'ol w&«rlw^ ^Wf I5.«kilw‘5« ♦tte I 

8. X'^lWlWiH (Evaporation) 

«sr9r‘1H**R 'Q 'oH»i|tnlsi w&'a?|w^ C^ ^s®fT <PW(i«i 

in>o|w w ^1-sji^fesj ^«]crl1w‘5w Rt; I 

C6^M ’aiil^WWf (Vapor absorption Refrigeration) 

'aii1<iertl«l*R wSl^'Bflwi^ ^l^oiPi'o ^SRl; w&'arlw^ Hl3^Fy'o«|w c*11^ 

(?*tt1^ 'Q ^ I C»^ 

« cm(^ ^sOtPRpr ^ I ^vs (SrfNlW^ 'aOTWl^T 


VAPOR-ABSORPTION REFRIGERATION 



□ 

□ 

□ 


amtn<ini,i ga» 

jmiminij-w.)trr 

tolulion 

ammonia liquid 


y C8H I M* I >0. 8. g. ^ S, 

ffelTJ ^.'b W&e?1w*^'^ 










'auh’BW^iw wlwtn ^»l^l •iPltHw^l {’ftf^ 'S ’aulwlRsil) ^’'Mc4 

^sHiTT ^5^ 4kcH ^ *lfi>®j1*i ^c?r I »iPiSH{.-ih ^5t*Wait ^ ^ i ^ 

*flf ^^ 'SifU im ^ 

(Strong solution) >lWWJ 06Hl«l5« ^ w (R?^, 

’IJI^T f¥tT ^^5Jtf^) W ^ ^ I 'aUlWlRflU -jDhIW C5W ^ ^ ^ 

^oi iS» MC'I 'aiJlWlill «ij)ci||R5l >iP|i3^H 'aiiWlR^I 

»iPi®»iH (mm QliSPit. 'srmicsr wmssmtisr 1^ ^ 

(Stomg) >iPi5»Ihw ^ 1Sr ^ ^ «iJtoilR^i1 csm uRim 

K»r m 'W ^G>oj|’t 'TOT ^^^>0 ^ I 4 ^p1& 

mjor WT 'aijlwifi^ii ^ 

^ift*11^ ^ <3^*1 ^00 C"im®r^?3r I c*bmIw 1^ Re'S '0(jk^lRfll 

<5^ 1^ ^ ^^TOsn^im' ■^wsr ^irr cr^tw 

^ ^ 1^ '«iJTHi*n^«rt^ oRpfS^Fmm 


CCHlW^W 


ffiwm 8. e. ♦imH w 'i|«IC(>?H'etl 

tr. 5^. ^amwmt ^o. ^ «!i4jcb^H«!m 


Hiftt-pnssM* 
refrifefBnt Mpor 
to ccoden a er 


UqHid 

r«fTi^ant 
to rapofalor 


Um-prtsstir* 
refnicrant vapor 
ataortef 


Mtof 

- 1 -- - 


1 1 Coadenser 


Generator 

|U-^^ 

Stoaai o( ^ 
hot «ator 



Evaporator 


Absortef 


1 r^ 

[- -- 









'iuiwiRiii c«ti^ ^*r ^sti^ 

■^sRT ^rtt®' ■^tw attaw '^ta' 'SRitsnlaatta’ (.wiwuw ^raaaR aia i t^oiwiwu's csiw 
<H'?« 'iijUvlRaiw ^Rwaala osHtt^ c«l5^ 'stW 'sijl^al 'iulwlRai ^Hast ga»f aw c»fm 
a>ca I wrga*#wT5aw (stomg solution) arateR'© aa ■aatsatflawaaiaitwf^f^lasaiana' 
aWa ®t*ij *pw(.“i iiwi *11^ a|<)iR,'s «p?ii aa i 


1*1^^ »ltw: <ii1t liia# wata^ 
aWaastwaia^aa i 



cwitasta ^aaaaK 


c^aHaSa: wtcsn%iaaaga«t 
■^aia Wist aiawaa I cawtaSta^raaaw^wKaifaaiaaaBaat^aftiaa c^itaT^aa cac^wa 
atiaw w ^ asaw'*iii«iRaia ’fSaW ai% caiai asa aw wiwif^ 



'suHHI^Btla ! '4 IiHNI^®(N (SiasIB ^sitcat a*^ 1^ >9'Siti>^aeti< ala acar laas alia (S fafitet 
as^atw, iq1B(?saTiaBtaa >8^13 aw aiw I wiawaaia caw aa (strong) afa^aa^at 
caflwata (?!tw a>iaPit ala^ wiaHitantaa eaa caw lacea aiaifa?® w (fia «aa 
(.'Btilwiuw ww I cwttcaBa caw fa^ c®aTa 8^ aPi«*ta ^I'sa aa, aw waicaa aiw 
fa^ aiw (water vapor) aw ai^w afa®w aa 'flat wicaif^ c®aia caftawica 
aw ala i aiw ailw waaiw wcai^aia csca caPf aw aifa ww af'f® aa i 

(.'SST'i IW ^rl3£|Tr I 


: 'ODhhlR'srh (.Nsj'©w5i ^T%ir ^ 

C2f^ <p^;l^ wl5<p|<llw^l ^5|igf I 1^1'^ 'QTrfSl^ 



wtwaaia, 40®c caw 50“c 


awssaala: iwlB ^af?*r Rcaca aaw aw i 'flaica ^ aicaa aHI^ wwif^ wa 

^waa#t'^^aicaa'a‘*f^'®awafai^1waa i 

lirarataaa W»rff: ^Blat sifaRiia ^ m iflat waaiaiia wr wicaifaaiw 8 waaiada 
'saw aWwaia I 


^'4>ltaiMl5a : >£i 1B liia# aHWaa ^arw i iflatca la^an iflat waaiana wr 'aicailaai %5a 
sjwtt'caw gfiaBaa (Brine solution) cawwa caiaaascaaiwTafatel^'o aa i 



OIpn?r ^1*1® S wIwUs arsjWo 'aul^^l 'autiilPtsI g^W? ■pw 
w <1^44^6 ^ I ifl '5i*ro5?r w fe?r ^5]»Rsf cawlw'Bn c«li^ 1^ >4i'^c6^5Wtia?r w 


lirap^wBr! 'irtfr >4wfl^ w ^atwpT-gpTPiTif^r i wiw'8< csir^ 'suMem^w srsjm 

R" '4i’i»)Mi< I *i«d'«M R" '4i'iviifli4i 'suiwiRfliii ■'Up'Bt *ii^it»u 

1^ ii|4|CI>^He(lM<l W fe?r CiStHlUI)« ^I1«5l?r W if|4|CI>^Hei|< C(|I^ m ■sw ^ ^ 
'oH*(l«)ln a^^ HRH'o I ^'o*ik*i 0'n5i*l tmiln^RjHR^. R^l^i I 

>«roo cnw Rctm PiR?II»( gMt®' (LiBr) >9^ »rat* 1 ^ ®R*r <W M&arl«4> 


(^ wi&«rlCTH*i Pic?t^ (Steam jet refrigeration system) : W ^ 

TSfUll^ ^ I i£l t£| Pl(?5^J I ail’s'Q?l|'i?1«51 

O.Hbar-iii s»R«i^srHt^^Kc»i^^ 

'5t^ 0.01 bar-iil ^Rc?j ^STl^ ^ ^ 8®c w&erlw^ *11^ 

spI^i cD^l^i (5 ,'oIHIw^^)-^ ^ttf^ 

t'ofi spl^i cD^lw R»s^ “^rtl^ I 

Fuel supply (^c?i®i ^TfUft) Boiler Steam nozzle (P&sR^) Ejector 

Condenser Pump (^TW) Flash Chember(FPr C5^) Make up water 

^Q^rfsi^) Load ((?Tt^) 


Control valve 



16ar: ^.v 1^ CBf& GtiGp^k^iH^i Pio^S^ 

*111^ ^]"^l?iW5i ^OTIFI^ C5^^5}^Plt «tlf^ C^ ^ ^T*T'Sj^ cD^lwti ^sWlaiT 

I iw *ilR {?nwK5r^ (?pIIc.i <m|$i ^^prt 

'SW spH c&^jIw Ppc.^ 1 I 'siPucsr Ps*^ c*2f 

SfB^ (?r^fk=T fi;;i>lcH<i ^ l ?Fl^ fi:;[)K 







^ftj: *11fl dJPT (sucked)^twliui fltii 

^1 l^hr ^ C5^ rtcr (J»h ewfflt ^ whw-wIw 

^ ’I'Hrifl ^SWt MIRpo ifl »l)cH« ^Wctj 

ffpr CE^IW ^iHlii*i's picwjfil ^jRfi5 flfPlX ^B)c*i) *it^*if ’llRn 'riW4 ^ I OT "^R 
wwH ^|5ifl PitfiSt^m TTfror ^ w WERK '®rW ipipr 

OT^ItPT WIR «jpr ptwfl ^ PrttFT Ifl C4&irtM"lH Rw 

4^1 #l|'BiM+ I 

4ll1V inptn^ Ofl&ill«^H (Air e^Muisian refrigeratifui system) 

w9»«riw-ii *llt^ W ^1 1^?ItW ^ 

hQNIW^ ^l»h (Air) i ftwtf ^ TT OT C+1*IW]H 

(Bell colmao) W n^wleiliii ‘TOT Rpn^i 1^ ^TIWT Reis oi^«tln1mc^s 
ijwl& ^ tfl&sdwSfl i£ic^ 

^ 1^ 'iRiw^^wfir, 'flw®' 19 cflftwicaftff ^ ^Pk tffvR <>(tw i ftar: 

^tr If) ifRflj iiratT ifrar*it=rt=T i 


t T 


Ev»^i:>r«tCir Ou«*rt 


/© 


(Jj EVHpOffBtor 


t t 




(^'Expansion V^Ave 


Carnftme^ACtf InlAt 




® 


(i, 


Fiftnr/Dnor 


I t 


® 


( 2 ) Coodansw 

i i 


CompfBBaor 

1ftir i 'fWR' tn&«rluflH-i Pici^ 


(compression): M^stlMlSfl OTlT rtCT fi^^M '*1 «'»l'* 1 ^ltJl(ltl 
RRwitu dtor ifl^ w «Asi‘*iaijiii(Hi 1^ ism^-wtisr ifi 

(Cooling 4 "^TOPfir CtiW^ ^1^1 li» ’Et*r ^ *l^I5^a ^1'a1*iw yitM ijwl 

^ '5IRJW ^'**1 ^1 ^ I 





>Wlt=rt=r (Expansion) ^ WNW (?W 

PiPiwjctw I ^*1 "51^ 'S '8H^1ml4d^ *11^ l 

gi^sbBopK (Refigeration) : '^Wf C5&^fc?ilJc?r ^ i 

eri^Warti caQ^eaH^ (Expendable refrigerant refiigeratlon) 

«l0Milil ^ w&«^lH up sin '^tW' 

C<l^tW*K^ I Rt^W N9«»l 

^ 'HtSlc^ ^ I c^'8n^«iwl4 

HIW '*•1 'ally's ^1 ^7, ^IC'S <A^ (,«>ow cICTH 

-‘MC'O ^ HtWl Ht ’^15' C*^’^'5;^ I •iRcSlw^ C^ 

HiC'H hPI»^ >jHI»l1*1 I 



f6a[! «&erl«^> w&crlc^ 

*K^ ^ ^I ^CgiiT Hl^dSRgH ^!^<y gtcyttfa 

%Hv r to >!17ar AflMailJ II ^ I ^ft<flyr-20*^c 

Hlc4i^jf5 ^ wT wl(,*il 'siH^wc^ 'aiNl'* "TOT HiPft I ’^1?r®t 

Ht^dJlOTH CTJ «lc<»lci 'fliftlCerWH 'aiW I 

(Thormoelectric refrigeration) 
wSfeUW^H W&'alW® W* hSh^W^T (Canier) 

chni^ I TORT ^ <3npn (oprj ^=E®=pri^, ^^icHiwi?^, 

«i|9|H1i"li ^'ojlPr) I C5r(&^>s|r, 

"5^ "Ht, t^p ^ '^Nl*ij ’^lISPiKr'W •Iwl'flw ^ I Hl(,4l^t*i5»Iirv tn&wflwiH*i ^■i’® 

Htrti4l*t*T^t% CHC^ ^iR'o I "^tit 1^ ^ HT 'oj^w «iw 

(Thermal emf) ^IS Ht ^5t*r "5^ HtrfWH*T HPT I A..io Kw 












>fiW wm I ^ ft# ^ff A 4 B wi ^kw ftfl 

<H I ^ * l wfl cwM ltlm fl *f I 



W^ (Swbe^ WR^l Ttf^ 

^<dpfKi ft«# tcrt ^ w I 

lb«a OW Otrthrtff (Jeaa Peltier) ftl *rt^I ^'CTl*t ftw 

^RcA¥|H^^!W5K¥iw^OTlPBr<¥fld4w<^wmiT*liTWi 

Wl 



■hri^ ^rfi^AbCPrflpNikioftkjermn dectrkmiiiriik^ 

^kJUmO^ JUmuill TIT L’Hlttek 1^ ^yiri TBTI tTlIhW ftffiV W ^ 


pAtaiV—^ 





«t I ^>a PrtSW^Wt 
l^owMwf)/^ ^nti^i M^lbwni <Mi «ni- 

^ « li ^ w m y i K m 

^ll^ 4v^ (Voy poor oooduetor of hieiQ ^ 













4 


vn* ^1^ ^!IiA Iv vjvr ^1^ mPi ■■II (^Ib^ fannoilflctiijcfll pom) 

wiCRt 

W^*WE*r 

Wfcwftifwff^wr I ^ *fsfl<*w^wlw urf 

^(16 flu ^11 « Wi «l W I 

^finnnV^T a^mmT^nPPT 

^lirinim^ fmu nmw VII ^ «r 4 Ap ffl’* 4Aov iA|«l «|^ HmvHliii 4a 
im irilflikNu *ii4)nf ftPktB «*infl wi ^i ^ cue^ wlt^ #iti4 

•nuAf^ ^w>R ^ aiiik* wiR ^ iflUiiirilKH ii«i 4^<^lMi vkih 

^1 



"" Power Gtnfi'ilidr 

flart q^ltMAei « c^lfeiM TMl 
>. 3 nwili ^ Ull^HlH*. alf fW ®. t. ^K^^jlftla, tfS^viUbi tfiB 


ft ft 



^ I UftnhJiiu I Itaiilu filillt 










fi^*: 4.M ^|vdKicm1|v 


Aten ^i^TCPit iw ^w ’nWT Pi Aw ^ i Itar ^ 

Atow ih iM M prttwf^croP ^ooWlwt 

^rai ftm crf N trtcw crorTWiffit 

R14^« VHT «»I 


OMAwIttv tdM 

mAv Vtv ^A^rwiw fl ^w ¥iw *iT^ I <1 

m*! rfiA 'HT K n*rtt ^Aftw^win»4rnww^ '•’tNr Atwft*hw 

•ftmi +fl1 ffl I ))Mantn'frw^Df^(QrRanqyc) wMdHl IMi-fewHi ^«i I W 

^ tsQfF (HhUgI]^ ’A¥ wA Aw To rt I AT flWt w^enf 

ciivd^lCtT >m'4A ItAn* w onn nqjftv ni«K vnn vt IBtm ^ 

^ *tw^ffiwfSwt'wv 

■Mlifft fl*Wi ^ n^¥|lt' Jrtit vHh I *irtBchsrti ot niff^ n^pr TJNJt 
w^i «*iwi MfidHi flit^ nwi mwfitaftf ft¥ ft# ftar w A^HMnr 
ff At*rt A»ifr mp I ^(iirtr ^ tsi ftnr new ^ (Urthr Iftf ^iWtewtP^ 


to ^H(i nviwni ficB" At w i 


^ mtffw (Di<^iffi>gifi) 

4l T|vfv(Val¥e) 

*. AT fliT (Hot «if sido) 

e. 4wr Atn1^^4lT (cold sii bUc) 






8 ^ 


. 0 



vs. sns. vom ^ (flirts 

frar : t'oliiuj^ 16^ 


R^'sfl^,*! '®i^'^lw •r^^r '*iR>'^l?l, ^rt^^rtft-^M^rlfl' si^Rxi i •rw i^vdi^ 

T5lw ^s?It Tltc®" ^•lt'l'5 ^4[t^ fiKt^ wTir ^TKT I 

C5^, ^ ^ ^ wr w t£iR^ ^ «tf^ ^1^ sri^ 

^Rsr s|t^ CPRI ^rRR®!^ otR ^ ^ TZR*f ■*i«r vsfi^i^ (Spiral) 

PiPi'e>1^ v3|1^R><i iW R)'sr1^i vai^^ilw 1^ (1 >tc<j^ ^«i i 
<11 'Spg«i<p 1^ (Pamlekar) 2|^ Prc^-si ^TlPR 1^ 'e®f (3D) c'oRcS^ fS^R 

c^ ^iivQ^rf I sll^ fe?r <\^\^ igRl^^ fiirAWR ^ ^ ^il^lwj 

CVSiRcU-JI I1>®W^ ^ Rt^SlPRT 2R1^ fepf ^5tW I ^lilUpR W 

PlPl'»k tiRsjfr^RR C^C^I^ifivo <\i\Q^^ f£(^ ’RSTR^sPT 2RR^|®i«-t£l 

rrt c ^ ^sTiPT vttiiiUpic^^i w ®ri^ ^ I %®®r ®ri^ 

PiPivs^k <il<i 

0»Rd5-8| |t®w ^I^HPi ; 

(.v!)|tn5^ f5S(,^<i •^®f®T®z®!T Nil'll **lk^ ^Icvo '^^s^fSvo ^|v©H t's?*ikn“l*i 

<MHi 1 1^<4V»1W ^HCerS ^ 'TO I liTC^ •>ll^yikH< 'src^ ^IVAk*!^ ^ I HStC^lil vai1^fv4< 

Rt^sk^ 5K c^ c^ (€fkr ""k^ ’ttw ^i^) tR i wr c^^rk^^R c&^iw c®Rc5^ 
fiRR ^ ^ RW>f 'o)Hw ’HRw (Sprial like motion) <t1%*1?r CS'SOT ^ c^ 
’Rsr ^ I ’Rsr slks" c**!^ ^sk’f <£(^ vsRro-tii^ ^s^rwr 2RK ^ i 

v^llpt^ '»l*1vi)-tiR RRR ^l^t.**! ^lvs|^ SRk^ C5C?r R»S^^I wcv? 

c^fror c^«ni * 5 !^ \ c^'Bpt c^k^'^'^k^ 











































C«fi^ri Eipd 

AlrEupvl, 



Votnvii. O^rrinror 


U I ffrtSmiBw iH 



liL-hMMM >r vwlH- hA* ■ >—p-j — -■-■ ^^Ctt-MiA twtfm fMflH Cn-1 

bHJh fWr 


^ FWI'b tsiUM wii iffc W fWifl ^ I f#taw CTlf 

fln" ■h^WH ocr^n^ ^BHv ^ 4 ^ 

IBtewit ew ^h ajlrtv^^vci'i iM triiUu4 Ai^ wi ^Iwr^fff Ra 

ftfr WlI rfhh ^fhlH TO 

iW ^ MM i ^I B pW ^ ■>■ w W l W Wm ^ 1 ^ I 

M l ift! ^HIUH 

PO P fai I 

(^ftulf ynnrNli'IMB^ yiW iwh W Wi 
^wt w^sh «l ^ I 

* ^rti flw uu^kAiiii wm ^ir 1 

^1w 'll*! *ilw ^hc4rt w ^%Tcvcv 4ji vpim n-u ^ 1 

fl. 

‘OTBW 

( 1 ) WBU^ ^ JH'ih iW WH 





8\S 


8. C^MI^ c^&'5rlW»H 

(^) \bwl>i5<^ W&'Srlwi55l ^ ^m, (^) (n) (^) (^) 

?fi^^^, (^) fw?r c^, (^) (w) t<;^iw«T (’^) urt^, (^^js) csi^, 

(^) ^sn^TifSF^ ^j|5fi, (^) I^*t sjc^iPiK. UTf^, (^) 'S Ril5 (if) (®f) SMc’fff 

wEp'srlw^ '<3 (^) tii?il<i<pR)Hil<i (^) %-R,^Rf5><j|^l^i (w) 


(Tf^K i^?Jl5l<l»Rj*HI^I-^il ^ I 


^.1^(;^«@M8rlw*lH 

^'©lilac's c<(^k*i "^wt^ 'aik^ P5(.*(^i <;j<i^h liiTil 


^SfSTT 


cn&erlw*lH 

(^) R^lRi^s I 

c^i&'Srlw^ c^i&eTlw-H- 



b^. ^k^l^(.»is>I3<p w&'stIwHi 



!^uxury type) wGp'ssrlw^i ^ ' 8 Trf 5 t^ 
’t) 'Q l<i'as|R<i» 


yf) <pPH\S^|^i 'q ^t.«i<plla<p ^iTsi^t il'!!3l <p|(.'st 


Sft. IU^<^ W&etlw»H 

^) <p45i^ ■*#^ iw 'Sts^ c^lH^ (.'oI'skS'si ^ 

’^) <ij<irI^i 'aiikifeNs (TT $«»iR‘i? ^^ 





^s) eiil<iw'i>Rc.'® (Sample) ^ i 

^) ^ '^1'^ iW ^ 'iNhi 

(Shrink fitting) <\i<\^\^ ^ ^ l 
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w&'ssriwH <i®i(.^ #)■ C^t^? 
o. wS*'stI wK <i®i(.^ #!■ c^Htrr? 

8. w&iw*K c^tf^^ 'q ^ 


'!d. CWt^ <pa((.£p<t5T 'Q C^’’1t?r 'a<j|<l'S5r<I^WT PlC,'^Ci»l51 ^Si;*f©(,«1 l<l '§«1*l| ^5^ I 
br. (.'»<!®1 W&'S?|(.<1^ W&'!StIwH (^ I 

c?>. Pic<i<p 'Q # c^Wtrr? 

^o. cv»Nci5^ 1^ c^3r©M c^ I 

^ri^?f's wI^'st1w‘*k <ii<i^i5i CT’isj'swr i 


fiHff 



br. ti]Tn?r W&'StIwI^ I 


i!>. W&'StIW*H fSspf^ I 

^o. <?liwfe®1^t34 W&'Sr|W’*K I 

ii. C<lNC.i5^ ^l^il^elCill'ST^il ^^^il^8 I 



Pi CM ^ I 


C^C^fe«T 0^ 

^TtTT '3ih'^ £|(.<p|^)ri5 I Rvg PiPi'»|<i C'^l'Srl ^SR^lTT 'Q^ £|(.<plc^) wQ*'Q'st1w*^5 s^Iv^c^i 

I 



^) PiPi'®l^i ^(,^1 <pw Pfc®! fii(,<pli "iw^ c^? 

C^? 

n) ^^5^ ^<!hR)tV!> C<^M Csn?T WT? 

^) ^'US c^ W&'SriSW W&'SrlWt^ 
^) Jil5.c.<p«i <i®il I 




(Compressor) 





'5.'^. 4^CKlaiM^ «|?FftOTT 


(^) wPicsillwro^ ^ncsj>i^ (Reciprocating Compressor) 

(< wiSiR ^^oKj-^5i( Rotary Compressor) 

(’f) ^ (Screw Compressor) 

(^) (Centrifiigal Compressor) 

(«s) (Scroll or Spiral Compressor) 



i. (Open type Compressor) 

Pi«nvb ^ (Sealed or Hermatic Compressor) 

vs, "snf^ (Multi stage Centrifugal Compressor) 


vS.'O'Rfe^^l^l^ ^>|CKl31W^ ^4(1: 
Wp|czllwI5^^^0Ki*nW)5) : 



®lR*1 '0, fiPi(.'»n> 8, vtt|S*iC’^Sl<^> 

'b. PlPl'eR V,uisjt^^cw Sft. ^o. 

'oh\o RPic.'»^ 'aiHc.^l<p 













Pl^jHW ^^WU ’tPWlTT lI ^m ^If H Ml* !l^ WI A 
»wi»itf4i^il^ Muf 41*41 Umi* Ptlikttiui 4u<i wui i «icm 

I tew» »M««f ciflf 



Itar t *A «c«niili|*raftaiiG^ f 4EMM 

^^■twrtiii miN CTrti <114(41 vw^n^vii 


Sucbofi Hfunlrug HrrtxK l^uxlng 



IMudar A#i^ 


oilii tl^'i wu4'iuii HAil MVfld vlAvi Pk* urail «pii : 

^ 'dn'o *0 l s. 

'ftrcw e»fr n. «itf untv. WNtTW^h. 

IT > 4 . H, Tcm •r^M. wiTcQnflk it. 





UlMu 


fiv i «.a pf) (HD cdtuft^wrtr (artr^fi) i 

’NrtrfttiWrtSf WBWff I 

f ^ CTlfcr CTftw ^Pw ftr oii<i ^1 w '■iw ft w ^ 

44 nB# coffiR WA^ twh fc*lli 






At : <■* pi^<ip<>¥ ii li rti ¥ W ii 
(Rjrtuy Cflnip^ 

Gfffiin ^04^ cfffeiRRvkm wiH’^fcwwr^T^^liCTr'^^T^Wi wwfWwr 

aw ftwfl i WM (Epoeoliifldly) ^flPir«¥l 







u 





wi(m ^ 14II1 l^Ut tW I ciillkn ^ 4 kiBi Hst loi ^ 

^^’f^fTPlRwhifl TLM I oriftfl ^ ftsTffrffllWfi W ^v^eftn rt» il"^l 

MWfcItoW "ik+i 

ftw flu CTW^HWl ^ mvi^ ^Wi PM 

#wpin wlPTl'ft^iwrt «l cribcH PlPWOT^Irt^ it «h iw 

a* ^^www^flwfr * 

nPA WWl^^W tiimni nPkn ’TOT ^*iK*ll men flw ftH 4 |^| 

aiWTl IRw *iy[l6a VI *fWi^ ^Aicni 

IVM ^ rtW VI tfflPBT^DWWI WW ffll WM "V^ 

^in pill MMP M I 

mwB¥ h^A f^u4^Hfl n^ wwil 'fl ¥WWhii ^^iwil vT = 1) 

'^w «!lrll^Pi y ww ft) ^ trt ifn #f l ^ ft) 

'iTWtf) <m^iftwinrTirf»i ^ 1 1 m ^ w uft ^itiftyw^r^Kri 

tllPft I Tf^t- 

>) wwi wr^ 

yfMiitwi 


1 , Ljrt >*! imiH w MUi ft fn. -^ 



00 





Ite 'qa w(lHGl ^^tf4nR 4VBVr 

i^rtWlh^BW* ftwrtwyrtW#! 

^IwrtPh-w’TOT^ir^tntT^rtff’mr« ctw 'K i.'wh ^ ^ wr fl:;iH ■ 

^\-^% R^lirr lnH-ibi ^ftv* (InvoUior B!y«)<lPrt tnUlW^h 

iWi tl*i ^ rtd •iftH Ren ^u-PflH <|«1 #ai i rtrt >HmlM wj 

fflflrtfSwM wR 'wwrtl I 


CnjIKI Pipf 
[OiO^hturQiei) 



lini «i,v ftow ^ wm 

■fc- ■- fc. - ■ ■■#■■ ■_^ 



ftar t (Aw rtlttW*lrt f ww 







^ rtPtvwTiTO"i(fr|jr'Hh 4iW? <lwi 

if WiT rfhwfB (f^tiPiTW^ifs ^ rtui IWh if flw fBr i 


fgftft»w fiw i fa r frt k u ft t TnPh*if towi ^ ^ ▼fwc w ^jui 
'flww^ OT^Rf iff fWf fl*ikiHfii¥iwf 

i A f^ia^ f fmi rtw iftiW f w to ww i4H^ if flhi f-wwiu 

WflTl t<MI hyRM f rtftt fL'IfI fllil iAvnillf CfRtfRifT 

^itcf I 



f ^ ^s^ieilicfll Gnwm) cifttnM ^ fi^fliHli ^il#^ a 

RiH'rfiHWffWJ TO I 




fa I flLbi <fft*iif 

frti iilt CTlteflilft* ofaihf^ftof (vfa^rfflkiot^ 

RfIBM fro <f# ^fa Tifa"’w ^ flrtr fi'ilf faBi¥ fifif ifrr 

fPBw i^iwcf ftw f^ffafJST’gptf fiiiw wfasrf^fftw'fllfafi I ilt f? 

fiiff dJU# ttf I 





<t\ 






fSar: o.i'O I5j»ni ^ 


^ ^Irw C^lc^ '0(H1 »tI CsrfSir Incii *lR&H*il '®lw tfjsi'Sl^H iul^'o ^ 

'^\ 

tl^H ^ shiwim* If : 

I5|»i\b^CSjl^lii^<»'»ica(>i^^SRiJ 
vs.^o t6c2[ Pill'S C«i^<ltCHT I 

lp®r ^^nroel^RT ^ilOM’^iW «fm=T®' ^ I 1^ IPT (^l<!^IWl 

i>«ih1*i I 'oi^jRt ^1% «IW^ I 

af®i ^<pIB Rw an.«n w&'srlw^ 

C^ ^ ^TOTI w&erlwt wc^jn ^2|f^ ^ <W TSJP^ T5M W W 
c^n^h Hi? ftw M»(*i ‘W w ^ln I 









RxM Scron 


Oscharge 


Otsctaige 

/Port 


Suctxyi 
^ Gas 


PxihetB 


Stttiorani 

Scran 


sfsr 'srrtwrt*<^i(.*i iw ■«sl6’ rtum < 

«|W*t« V'S «I1W I (JRr 'SI’llMrtH I 


tTBS COMPRESSION 1 


SS) intake completed 


INLET 1 


FIXED SCROLL 


GAS POCKET 


ORBITAL 

SCROLL 


INLET 2 


EXHAUST PORT 


FIG.l COMPRESSION 2 


COMPRESSION 3 




<t6 



POE I<i4>cicjint 
^optional I 


T p«np<>r ;it«i I <* 

operated di-SiC 


ITloatinq 


OpCiiitijfied 

bearing 

iyitern 


r)>i%<barge 
icbeck valve 


Scroll 


MoCo« pro¬ 
tector 


High-efficiency 

motor 


protection 

valve 


Shutdown 




0.8 C^3r 


<^V|WI»M 

«li^<W (Wat 

C'>ifi5R»'5’tK 

JITt^ ffWI 


'4|I^»iQi*v| c+RmU, ^5if^ (3^ 

C#IC2l1C4l^^ (>|e1b l5l^^ 

w&'b?1ch'5h, ISjH Sp'srl^), c^lssj 

C^lwet ^vojlpr 

('Bsl'Sla f») 

'4(l^>1 JUI^, »(lll4lll'«ll'(1, '4|flWlR«l 31^, t'Pl'!!# 0G\M% '<(i|<H 
»l^ 'sisiIrw aiv r'ojIR 


IF^ •^»)lPflll‘1 Sflt^ 






'^. <pf^ "^F 

V®. W 2f^? 

8. Wpica^l(.<pf^s '8 wi'SiR <pa|(jSf7I?r <P'® 2R»f^? 
<t. 'Q (.JlfSjPpS’tK W 2f^? 


'^. wl'ClR <p»ic.si'^w^i 'C^R<iT 'Q '5>j'^R<r I 
'5. Ri« 1'J5 <ieiC'^ C^RH^? 

8. 

'b. (?# Ri^i(.aii^<p 'ft c^Wfrr? 

f§3PT^ Wp1(i^lc<pll5?, <P*j(;S^'>lC^l^l I 

’^. wPi(j£lit<p|15?, <p*ios|>i?r <pw ^lRj<p f£R?^ i 

vD. f53PT^ Pic.5r®i ^rs" wl'iJiR <pajc,si>i(.<i^i I 

8. f53PT^ ^|P5 I 



H. f 53 PT^ ^ ^ I 

V. iS^«1 <P^(jad'^W51 ^WHlPl I 


'qR>\33 (5<pPiPiiiH ^ <pR»i(.<p wr, ^srlR "^s^rosw <p*ic.\!si'»iR 

&'ST t^sR I f^*ai*HR‘*f ^0101, '6^PT C<P^*1 <PW ^ ''T®<1 I 'S^Hl ^il<pR 

&C.'Sf<) <£(^ TO’tt 

w&'Sriw^ ^ ^ PiRi'bi^i I cii^ oim 

fror ^ i>w ^^Hlrr t^snw c^fer ^ iw 

I 

i. ^ ^v?*f c^ irN' ^ic^? 

c^. w&®Tiw^ 

8. <p»i(,21^1(1^1^1 ^'olc,<l R*lh«l oCiiiM ^ '% ’^fSRTl' ^(.ii(,^? 

(t. '^l'? 



(Evaporative Condenser) 


‘ ><3 

I 0^ 'Q ^c.<pi&(.'ifi wr 'snwr 

^ '^s^iBr '?R^ w&'&Tiw^ vi^v^s© ^ ^5?rc5f <#c|^ ^ I w&'StIW‘H‘ c^ ^ 
















4tfTl^WWnM (41rcooMeoiid0iiiH) I 

An Im 441 ^ wimcf «ii fs «rm^ wi i fl8(t 
^Mll^^vtf Ailin ^(1 QMSffxtAhg EqmpuAiri) 4it¥^w^^^r8Qir^Vi 
4frvw|M 4iB *IW I 



1^ p *.> 'flirtiPi# ljG^ivrAu wii^i 1^ f iHJ^iH 

VUmn |i| f MiHIlH (NKtainl cramtkn condciictf) 

er ^w^ l H 

4*1 fWWtt TO I CTRRt 4 JH 4 IW ’ftl NIfftf 4 ITO 4 TOH^WI 
*H*^4 TO TO" 4TO I^PHT ^Wt, 4H 

448W *lBNM WWII vtTi ‘TO^TOWaftHRTO 

t*TOE* ^ ^r I ww iPi 4W 

m «ih 4 ^wt^l^ippr^ n« tR'i iIh i I^whi *^^Ii!h nvtl 
irfK v|'i ^ flir 


^ Aktw# 


wri 



19 W: BA *«IpW*I 


uil^nw n ms 4111 fit 

























’■H cw "iMkrt ^1 ft iii u ii T w i*iH Wwwi <ic¥ iiiw 

"Wf w 4K4 w I ^nwM iiw U^uitwm ^Ifer wnr IB*i 

^wi w I wi Ji^urtii ^ ww flp* ^ I 

1^ f||Li¥ili(Fctf«ed Coimdiu eoademer) 

vnh T' ^htmIbi ^|*W #IK WW^JlW^WW W ^’■IW 

"WTI ifl WM «PM»f!OT<|CWl^PrtiiWi|l*lSR^^JH^WM«llil TJH kftoKl 

IW*Wtt <iEfl ^IBII at flt CBtow llinru^ 

^ewfla I ^EWflBtf" rtW WT #W ^tWi ^IW ^ 4^^ (Diw 

UnuD^ T^v^tnk^l 





: B-O Y 4^ or s^kT*«m*rtr 



W: *.B wrfi WW^^TlOTT 

^W(*W CT" wRvn ^Ivil ^ wHsin Wl*^*Ttl ^*TtW ^tW wR-i ^Bufcl 
^wiTO tfftw CTrfi fi^ifiiH ite#w^*r 

^WVli 1W| Wffr TWnflHir ^mi rtRl C¥D| ^(RBb# 

ifl TOfe" w I 

imllll fl VI|UB^>|| (WidirOHiihdcoadfluer) 

TWI ^ ^ TW *tlRl ^lUHJ IB I Tflftt¥ *W 1 ftWf V||fj ^ 

llw|*HRiirt W ^wl w’*twr tiw ^DiHPftow ^ ^ 4vM4 w 

^iiw ii ^j^ i uH i liw ^ m »ii Bwn ^^<gB*i a*i w m y wiwn ww 



^ wWt 'flirf^ ai^coc?! I w 

"StlilMI C^ ^^1W tSF^T 'Sill's 1^1 I i£l'ei®I1?rQ ^ 


i) (Waste water System): 

<p*iGV!9*i'^lii iW '?IKI^ <ij<i^'o ’tt^ ^ ^CiT C^R^T CPf'S?lt I g^<iIg*h 

G^Pl ^ I ^G^ G^^H ^Is? 1 <MG®1 C^Pf I 


^ ^ ^iHWW^^ •HRf^ (Recirculating System) : i^l ^ 

'st'ij ’flP' i|^ <?Gii ti'inlii ^1 ^ I 


vbH« 1 155^ ^ (6®^ (Double tube or tube-in-tube condenser) 

IS^G<iii Rj'OGii ^srt^ 

fto fl?JlW «Rlf^ R'HU's'Q I 75t^ ^P'iG'ia^l^lil 'j? C^ ^SRgS 

<Pill ^ I 


Refrigerant 



ffesT: 8 fSS^ <?*IG'»*1'>llil 

R^l?i*i rSRgS v»H»i ^.^c\»-i'>ilG'q ^It^sT I 

<|j<l^lil «i1'0'8T^^ ^ I <^TZF?r^^ ^ 

^ '®1rg« 1 v£l ^-iGVb^i^ilii <ij'q^1ii \ ^<?\^ 

<l1v;?lG-il TTl^'^ I I 

C*l«1 'aul’fij ^Wil (Shell and coil condenser) 

C*Pr ^Gil«1 '9-iGV»1JllGH 4^ C^ 4?^ 1«^ 4^ ?t 4^1^ ’9Gil®l I 

4^tfW ^l<PG«i Pifisr ^ I 

4 ^*iGV!s«i<^lGii C*lG®iii '^T^IT Rgii 4^ 5*G?iG®iii Rg?! ’ftP' 4^lR.^ ^ I ’ft^ 4^^ 4^*tP^ 

^GiiG*iii '4^ 1%?r ^G'o I 4 ^ilG*iii ^ G^Pl "HlR ^^iR'o ^illG*il ^t?r I 











^1^ ^c.«il vii1^ ^<il ^lS»i I <il^l?iR^ ^l^rNf ^pw 

twit's I Rc.^&»il *!|nc*i’?i ^'icvb«i<Jilw5i '?lR'fi | 

Cl«l 'sijl'fi) |6S^ (Shell and tube condenser) : 

c»l®r ^sRt^ 1^ 'siOT ^£ 1 ^ c^tt^TTOT c»|9r (Shell) ^ ^ c-R^rt 

'ai(.*i^'®^ I I55g<i5i 'srtWwt ^ c^ (end plate) c*t^^ ^ 

C<\L^< 'srRijW '5||'5<MWI I 

(pass) 


1^ OMI 



: Sjh -91CS!91^R 


^5rt^aR^?rm’i?rf^^i ^ ^ 'sit^ «Rt^ 

^sri^spsr w Ms ^ <i»hc^h>iI<iII 5 ^ (4 Pass) i c*^ ^ 

>I^C^M iW R5c<l<l ’SJOT ^11% >i^C^^t I C*H <li<l^vs ^ I 

^£[51 ^ft*fl?*l^ C‘>i5h ?lt^, 1^ &Iet^ IfHB', t^srPII^ r'sjIR vafc-i^ ^ 

2l5?r ^R>iM i 











































l*-ncrptiC£nANT qa^ 

1 



fr^RIGCRAHT LIQUID -i 
I 



fi» 1 a> ptvi^«1RH^-Hh-Ffhi CaWftffhWIl) 

'W C(fr fW" **fr ^PltPfll IlfcWPIt 'WSSiHl ^#l¥lT W ^ I ^WllPT W 

flfcr vn|^ ^ ^irltef ifi ai^ 

nnlv« •tlw^ t^flWCTff cww vMcn Rw rtW" wkm^H (wiiv-faiiidi} 

Tj^m*^tfanr ww iiw i *i (Hw m-m \ -p*iw¥ i ii >w wb w cr^tift- 




















































g 

o 

0 


a 

EhMMUH ^ 


H 


niri) lihrl CS 

14 ►* 

^U44'V' iii| ?rtt| 


1ST I ijt ?1i1 Tlllt VM 4HEM»llGM «IIR iM 4«hl IHI 

T)r^^Tcr^HtT<wl< tt*lwll t-u itP^SlrwIr 
TnmrtTTlTlPirtiB^TftH tm TH1H WWI ^ Siwnor •rtir 

^j il L "ll M <i» ff l aiMallw CMdanwr) 

ipvtiuoifta *ftw^iftwffT4W¥iftr^i¥twwiw wiw'iHiiw^ 

^ I fwwrt ^hiiwi Will wiwi ^irt I ^ ^ww^iwiiuB w^wwr wiwt 

TjPK W i^il yn Wil l I tlw fciM #iiw>i ^ kii t Xi Jiti, 

wtw^M flh I wi 

w nwr^TO^rtir rtwI 

I ^riPM fto c^ t^m iflUWfl ’fWw ^ 

wOT^Hi IHh 44 vWu rtwflte lM| v I 

POTT air rtwftcn-fte¥ ^ 

tHw '(•lUi 1%# N^IR^ ^ I ilRi "^T iW W i!W I 

i ffi ^ WI BWB w i ^ ifH iw wi ^ ifW f Wiw mu H lb wr nitwrwrilftpr <n iifr« 

















I 



hot-air 


blind window 


fresh air 


pump 


fresh air 


sprin kler pipe 


hot-air 

t t 

1 

i 

% 

hot-air 


surface cooling 


inlet 


fN: 8.io ^'olCvliwIiSvo 

vs. csiwf, CfT?lH, <i|ii 

8. '^5?I5T 




Purqe 

«o(ve. 

1 " 

^Supply trough 


X z-ni 

r- A - A 

llv ^ 





Q'?efrr9efQnf 




j 0 s 














.1/(1 ' ^ ^ rvT 

Hi 


5> 

-Onfl 

ebmtoalo 


Cotltctin^ bosin 


- Liquid rcfrvqcfont 
heoder 


T ~ 

To cooUnq low<. 


^^ ^ ^'6irasni«i ^ i 

I ♦IWiT iTOiT ^ C^pR ^ %?r ■5tc®r ^ITIR 

fiat's* i 

I ^(,"1 fb^c^n ^ll^cvo ^tll^ CA^ (ST'S I (.^si’i5l^»i f^®i, iJf^, I^^|'*H<i 'Q 
















































^8 




t^^rlTR <p«i(.«9*i'^l^i R.(.Ji(.<i i (ii i 

’iRst'h ®ihl(.«i'Q ^ ^I ^R&h*it 'Q i 

C^fKT 'Q ^'SfOTtTT ^»ik*ii ^ I 


>. (.<p|(.*ii WK t>hlc*il ^ 


\s, 



^ <1-ala'll 

i. "^t^^wwr 

C«tM 'Stlil’lh <]'lt(.^s ^ 


1^1^ ^''lwt^1^?Ttw c^api^ 





1 

€ 

f^?rlw- 

600a,404A- 

134a 

C^^iP'Srlw^?^l, &'Sr1^i 

Wl'^VS <P1(.M9^*f^ 

%tW-134a 

-22 

-410a 

-502 

tw^&'sri^l, vS^iiSl^l <P)lsR, 

^1^^ N<iTrBr^5f^*l^Tt^, ^j|(.<p«r c^T^t^r 

'STlfSl^ 1IS\5<1 ^51^^ 

%tW-134a 

-22 

-502 

Srt^, C<Mk!j(;:h;1WnS!, ?tt^, 

tl?ilw-12 WNolw^sr ^ (^tlw 

'ssliJM ^ c*pr '5Tl^ ^ca^r 
'sit»r 

R,vj|il<»-134a 

-22 

-502 

^j'lWlRill 

Sft^, C<M^cai5lW'St, l^^l^ltl<^R>-1R<, 
'sijItwiRal lipl&fet?. jtl^ ^'sjif^ (aiW 

l5|^vf 

%tw-134a 

-22 

-502 

'sulwiRal 

c.'»i5|w'ss(, RNsili^ 


^JlwlRiil 

%lw-22 

C^^dj L^\L^% ?ITI^, ?i3l^ 

^nsjIR 1 




£f?prMr-8 




:> 8 . 



c^i 

^ I 





Rc.&’si ^5[^[CB^pfl^ ^ "pFr^ I 










^|(£| SHff <l><iei 

I^Ji&l4 eTl^ Rj'»fe'^<; 'aik’k '^i'^ (TKk^T w&'ssrk^i^ ^ ^^^ 

PiPi'®|fi (?# Rc®Ti I (?Kf C’t^ f^yfw ^Tl^ 

R»il^i<p t<iRc<i ’^rke^ a^^iw^ce^ i 








*Wssr^5TOl7 

(Receiver) 


<t,^ RPlwlwiI «ltil|'8T^fl'o| 

wSp'stlw'H' Pic^c^ 

wSp'Sriw^ m\ wmr ^ «*riwr) 
^ wSp'Sriw^ w^ I ^©W 

wiTt RPi'olw W5ir C5n:< cii<il>i^<ji|®f 

'3|(.*i<p '^IW <p*i(,'J9*i'*il&<i c^iEp'srlc^i^ ^^(.*1 ^c'® ^ ^c®i <il'^?i 

csj^rt^i^^TOw&'srlw^ RPi^k^i 
<t.^ HP|'9|W5| 

W\^H ’ft3[ 1^^, ^ <|i'^ W>llw<l ^ I (^ ftPlt 

C?r -»i<p®i PiC'»t5^ ^R&l«i*il<i 'sr«ij ^1\5'® ^ wEp'stlw^ £|(,?il'st*i ^ i£|^ R>'ol^'*i 

Rc'^c^ <?Tt (3Pf^ «!|l(,^i^jlli5^ ^ ^l<fK c«ilc®^i ^ot^lW 

fi|c?il'ST^?i WOTT ^ 'S^ Pic^w W ^ I WH»f^ til’SR ^ 

PlC3i5ci|^l wSp'SrlW^ W^ C^ ^5RTl^ Ca|^l|i|^<M'St ^P^ ^ ^ | 

RPi'ol^i '<3^ *i^i(,*i5i ^i(,<p I 

(^) RiPi^l^i (Vertical receiver) 

C’^) (Horizontal receiver) 


® 

Evapofalor 



^ Compressor 






























































Venical Lkiuid Receiver Horizontal UqtJici Receiver 

CD 


: (tA (^) RlPl'Ssi^l W 

wSp'srlw^ (TT 'sr»ij fiPi^lw^i 

'Q^ I 15 S<i <p^il I 115 ^(,<i^i ’ 5 |M^ (I^^&l'ST fiflw) “il’llc'il 

**llc<p I <^| 1 ^ <pc'Si wtEp'srlc'Si^ ^l®! <P'?il wlip'srlw^ RPi^lc^i <p^il i 

^R)R'8» RPi'ol'si '?rtC5‘ ^ ^ RPi^lx^ w (Safety device) 

^ml^i I C31^ Ivti'ol^^ RpvSc®r<i«i c«ilcMiy9 I 

Warn ^ i^R?^ '5IW Rf>i'!sH m i£i^-^ ^ i i£i 

'5tf^ <pjlPl«ilRi Pi(,'»i5(.^5i w fi»Ii5<pjlei (Critical) ^i 


i. (7r^w®T I 

wGp®flw^ 

RiPl'al^l <1J<1^I<I <P <1 ^ I '^, C^ ’^^®l wGp'SrlW"K ^SPlW^I (.cqlvj 'a|I^a|)ifl|?| ^R<|V 0 »i ^61 OT (.■spCfl 

wliperlw*v ^\5Rc5 RPi'wl-si <\i<\^\^ Wf ^ i ((?I^ : c®*1t^ '^^ros|*K wliperlcsi*^ 

5l»l(.^ wGi»®tlW‘*f5t 'Q i£|?ll$l<pRj*Kt^ I 

vs. VO. R»^c'ST<i'n IJK 


<2> <35 


LtQulcJ Hot gas 

out in 



® CD <s 

Liquid Hot gas FusiOte 



fSsT! (t.t) RPi'sIti lu5^ 


ffer: <9.8 aH'lll 'SMt^H 







TOF ^i<\^\^ ’^5^’^? 

o. I5 Piv 5)|^] ^ ■5tw ^Tit fi)c?il'sr-i? 


Pit.'^c^ "^-C^Pf ^t®i stf^pRlT C^HT fic<i? 
vo. I5Pi'»iw '% Rs'oI^’^ c^^f’^lt^r <ij<iRl5i <?^\ 

8. (5 Pi'o|w 5] f^<p\3||<t lUvS-q RPivssIw^i sf^r '®®il ^<i'3S 'ai<i^H ^ ’^TSRTT C^Kf Rc,<i? 


snst 



'ai^CCe^lIU ^ snSj^ZSTl^ Tlf^S | 

w&'sriw^i, &'E5rl5i, r'sjIRc.^ RPi'sjI^i I 










(Refrigerant controls) 



Wf wlEp'SrlWt'iJ^ W « ^5mi^2JT ^ ^ 

^ ^ 'SRI 'srt^jHT w&'stIw-iJk.^ 

^»r© ^ w&'Sriw^ 2n:?im ^ i ^®tw 

£|^%W®t?r^f5Tr8 w&'stIw^ Pi?ja(c<p^i slt^l'sri i 


f^;5rt^rc^ £l<;|^ RijaiH C^ <^ h \ <iI<i i '^I's R<j 8|<1» wPt I "^I^- 

^) 'oH'!j(Hand Expansion Valve) 


^) <i»ilP|ellfi 1^ (Capillary Tube) 
®) (?Tf Clpf^ (Low Side Float) 
(^) ^ Qpf^ (High Side Float) 


Expansion Valve) 


Electric Expansion Valve) 


low pressure 
side of seat and 

diaphragm 

Guide for cage; Seal 
at lower end ol guide 


Pipe threads 


Adjusting Screw 


_ Ad/UStlng spring 

>. ^.Diaphragm 


.Inlet 3t rair 



Ball plug 
carried dy 
cage 








i>iPi\o i<\ <p{.5lPi(C'ol®i'0(.<P'^Jl^'^ *ijl^w®i 'o|®i'o I ^Jl^ 

'©Hc'fiJ ^(5Rp^, ^ clRl^^c^lc’I'S] ’qj’q'?^!, I 

'wl®!'® <l1cvo Pi<p <p<i(.^ ^11^ c^'ST'ij 2lt^ ^j|R»^ ^ic<p I Sff^ 

'sr«i) *11*5 <?li(,^ I i£| ’S[T*13C^ R'o^i fi'Js®! 

'6^ cm\^ ^RviitM^i 'Q’m i Rw wm 


^ll^Rsj-'jfsrtsi'^^ fi|<il(.4?,ti ^ I ^ '»H(.'05i eWr 5.'»k‘Hlw'5w C®rt^ <q|v?(.6i eKK 

^Jl^illpl ^ I 2 |R)<iR^ C^TK®^ ^G^nscI 

^G<i'o*l *P5i(,« ^ I '©l^l'al '8 &I®3L '^rsRT 'o|®i'o 'G I ?lj|^, 

c^k*i 'SN'i'G "^jc^ I {?Kk=r c^rt^ 


t^iii^i^n; <i 3 <i^^ '*ltc?r I ^^lRS?ih R»iR*i tlik^^i oci^* fi|^ 

^ ’siTt^im ^ ^ I ^ ^ ^ ^5n?i^ %r?R K3Rr 

’fffW (By pass) ^ I (?lt CIFl^ 

Pic-nSwn ^ ^ ^ tsi’grtwr **ik^ i c^rr eg# 

PlC^C»l^l l&C^q C^NT <ilw I 


^.B ^d?ki| | |B^a i£|^r#PK^5|®rff: 

’^) vsl?ilspl»i (Diaphragm) ’*l‘) «t®T«(Needle valve) ’f) «t®ro W (Needle valve 
seat) ■^) (Spring) ®) 'aijlys'stlPv^ (spring Pressure adjusting screw) 

t) C'ii^iR (Strainer) ^(5lc»ill5<p ^\«\(.^ Msl^ilsplc^^i i 

(Pj) ^ 'aRisplw^i 'G®i?r c**fc^ R(.i>5i Rc*p I ^*ijR(.<p ^^tc’ttc?f5c?ra‘ (P 2 ) 

'G'^w^l Rq<P ^pI^T <I>C.5I I 

^IPIW 'SN^^iil Pi=P2 ^ <pcei Rw 9«1 «|ei«R ''#5|H 0>^ 

^1 



ADJUSTMENT SCREW 


ADJUSTMENT SPRING 
— DIAPHRAGM 


- PUSH ROD 

- NEEDLE AND SEAT 
■^LIQUID AND 

VAPOR OUT 





ffezr: 'bA 

C5c?r c^Pt ^lc<p 'WT Rvj«i w ^Itw I "^rk 
^Trirspn ^^icrilw'Sw 'o^i®i 'G 







^$101 R,^1?I<P I ^(.®1 'a|ji\!9'srlp5\; ti|<pI15 PlR^ C^I15^-i£l i£|<pll; RR^ 

£f^1^ I ^'o I (.HI WWW iil<pn> <PkR*l*^ <i'eT|?i HI(.<P I 

t£l^ 'snwr 'aici5lc^n?<i> 'ssl'nc^^i I ^ '^, 

'aijlvsetlRiJ^^ tq’SR t£|^ ^ ^'ttlcHlw'Sw (?o Kpa I 

'5tH‘ (to Kpa C^ <p»i(.'o ^ ^kG«n '5tH‘ ^sifw '^)S?ft?r 

^IC'Si'tt)®!^ ^5[fW HftsiTH C^ I Wr 'ail^HlFo<l» 2|^ 

^1 



^.<t v||t<I^Jill54 

'»H'» ’^oTH^rfiSiBr s|'o1R\9 ^c?i <pc<i 

'o1®1^ ^c®i I ^fk®?r ^TW ^[W J3“^ ^lI^G?i 

<pf»iG?i ^H*il<fll R?i^H I “iRg'i RR^ '^HI^iRp ^H*iMI 

Rfiai''f'^sc?r^t®r i 

'»Hc^ ^) ^sMJpl^r (diaphragm) H’) 

^©m^eedle valve) H) (Nedle valve seat) ^) (Spring) ®) 

(SsT^wtWlf^^ (spring Pressure adjusting screw) '^) (Strainer) ^) Rg^j^ ^ 

(Remote bulb) 


© 



fSar: '3d.8 Hk^l^Jlf5<P 



I (£|'©'C®TT ^G«nl: 


H) RG^ii? <\\Q^i\ (P- 2 ) 




^RR*-^ ^G^i <ily?lG*il <p^k*il I 


M Hk<|3lJi|154 mm : 











































fl 'nlBirt? *fwrt 
*iwiPrt w (vtQtA^^Ti4 
1) wn lulW 

wlwi ^■p’lHiH ^t»iw wwNr^mr fetw «M^W, ^ 

■WM Mj IH ^I WH I W i wi fi i TH i flT^ ft W I^H I WI 



«v t fluj# '4ipflJtfi(t^ cJU'iRfl WfOTrUcNit 
fint? ^WfB *i1Im PT, An 

|flH'*!iUta fl& ^ •fiT flw(# Tiw *iiiwi iiff I 

fltorfb W ft(V4Rr IMiCi ftwi ^pl flW 

"TO I Wlfl^ »tR^ iw TOT »phlfi9? 

W Hwil> ^iDf iJPMT TW TOT ^ 'W. '■rtW*|lf •■Mu HW OWl R*lHf 

OTTO wf ^'g(B» w l^itffF mm fl& phut 

IMhem ^iwiK *(fl^l4h ’w I flilijwi ^ #1tei ^(tw ^ ^wflS ftui 
"wr ^eilt^jill^ mi'lliHi v|qaw ^'HnHp 'h* ^n| ^ | 



flar I».»^i"ll ^ Pl»i ftwft^, ^nlWBWry 


>&* -L^l^mi j>i ml* ^(itwMPttA 





























(External equalizer) <u<i^<i ^ ^ i ’siW 

^ \ X'^^it’iiw'cw^ w « 'sim 1^ 

W ^ic.'o \a|^iU(»lc*( ♦ilw C.’^'ar^ '^^(.^H CI^W^I 


'b.*! Rt»((C ^h « 

%S|f& ^ «l1C<l*Jlfi54 ^Hc® ^<**r ^ TJOT C^sM «R1^ ®l^ 

i£) «|<|lD fifofl *tlw I CWT : 

^) bl^fir (Liquid charge) 

*^0 (Cross Liquid charge) 

«0 (Vapor charge) 

^) ^ c®^ Wf (Cross vapor charge) 

Pi^\is i>|\^ CT 'ar^j 'ol'i’o (?T ®n*i K»il?i^’^ ®in^ ^c®1 'silwH 

RwltJ Ft«f ^ I C^lPlT TTRr 

^j'q^vs R^Ml?jC^ '5ft®T ^ I C®^ "STSf ^"icvo 'qj^^'O I^^»ilc<M 'Bpfif 'BTSf ^ 

43|t>kl®r 1^Cj|T ffeR (?f<IT W c^ RcaiR ^1^ e-° c«lc^ 'fan c^. 

(Ml^ (t° (RC^ 'b° C^T. ^plRRjC& ^i<K CS# >o° C^ C^T. »1l<(*lH 



W&SjlM'PT'aiTl® 







mpT«m«at 


f^: Rcvll? <1^ <3 


'b.b' ^jlPl*llfi : 

B5<l1^C^| ^nwT^I ^ 

W ■^IK 'a •>iscDc?j I^'»R'>i I 2|^ Pi?iai^ 

^ f5^*i ^5i^^ii>rHJ ^ij»il?i'G w^c?r i c*i^ 

’srKUr '9ilR®ilI5 ^c'® ihl ^’wiT '3ii'i><pic'» tii-q»f[; R*^|5 i c«i5^il5i 

«1W|W I <^V|W<S1 35|M%T 1^, 'Q 'JIOT '5^:^ 

sRI^RijaiH^l '3('®j'® 31H f|^ <ij1(?i<i C^tPTf 

'^rllT fiRK I 'sc^ '5tr®l?r C^I^®T £RR 

c^^Rssf l^Aj|?|.i <?r^RS5r c^ 

Pi^jaftH^i ^f=ir <pjlPl®ilI5 I <i»jlFi®ilI5 fSStw ^Tt^ 's 

^ ^^iwr ^ wr sim ^i 

wr ‘^1^ «|<I^®?R^ ^ ’H^i RwhI ^ 

R^ivsRl ^c4t^^'3 R^Idci RPft <ijl(?i<i ^^rtf^i^Ttlt C^(?{^\ (?I^^'^TOTO'e 

^ilR®ilR Ii>S<i Pificet >i^c<ihi ^$il ^ilFi®il(5 fiRK ^^'sl ^iFHx 

(Pumping capacity) i '53 fI®^^ "WoI^ <mc^o '®1rc«i 

'Q ^l%5^ yK HIFHk. ■»Pi|'oln 'ai<l“lH I '®K(.*1 C*f<r ’^rtC^ CT, 

i£|^s|^ i£r^ voH^lifll^ ^Bfs^T'^s^rcSl^, -q>*iCV!s*l'>l|5l, ^'olcHIwuctl 2i<liR'o 

4C^ -9^^CKl31W«l 'a(HI' 0 »fl I vsl^lvbl ^ICVSJI^llw^l 

’ItWtir ^'o1c’ilw‘5w '©^(.•n^i R»§: OT® Wf R^Ri ^ I 

^ot^ Preit^ c^ Tim (?r, 1^ ^iPi^rtR 1^ ^ 

wsm I ^jiPi«iifi ^sRT c^ 's i^vsi ^i^^ n^'p^k 

C5c?r ^ ^ I (?rm <iM1iiw< ^ ^ '^s5rc®5TO?r ^#5^ i i£r:^ 

<pi(.va-i^lw ^5^ '31^^'©®! (flash gas) mir i ^ 

# R?iiw ^5jiPt5H% smm '^Ti\®t ^ kezrt m ^smm wsr ^ ^ i 






























































I rLJ\5c^<l 

C^Pf ^C®1 >j|<^i<*f5^ <?(.^ X|^V!S<l*i <llc^» I <P(.®1 <P^(.£l'^W<l Rj'St|5,*|^'0 

(.Dc.^1 ^ItTT I <i|\;?c®i ^ ^c®i £R1^ '^<i|<i ^stWt 

(?TtW ^^5^ ’q^NSj-qci'fi ^ wr Ipt^ ’tM ’^ot^ 

^lR<p^1c<i **p^'©l I '3i«iil«ij R»^l5.'>i 1%^ ^’Si(.«i’5i I 

w ^ ^Tit ^1% ^icvi5^'ii<i cs^ wr f^^rtw 

wT^i c^t^srr BPimjH 

^rtrr \ R.^l?i<p c^Pf ’q^'o<i*i yM* ^rt¥ <ilc\» ^c«i «t*ij 

4hc^h>in 1^ f6^ ?W5T mm ^ 11^ c^rf^ ^ ^ 

^ I '^(A\to f^^rfw<#*l^^©1^ ‘»pa^v©l ^f^lcif I 
<;j<i^No ^'»i(.^i(.5i^w^i (?*f^'snvftrr ^'^riu® "^©^ *Tr i 


^jll^lft I^^<1 <lj<l^lw PinPiR^s '^fq<f^’^ ‘*^TlT 

^) t<Plc*il WSJK ^\*f (?^ ^ ^TTl^ Wf*W I 

9f) Jii<p<*|7f efl^c^Roll's ’^©CT?r RR^fj <i'5l(.*il '^rlTT i ^jlRKfR fi5^<i jiI<p^ 
^ 'srR>c?( ^ I 

^) Raji?i-i TO? RPivsI-f) ^ I R>^l^l Rp1'ol^l Rc'i(.<i i 


fiflTT '3|h(.eil\!9 w I 
’^) R^l?j(.<p<i <p^i(.'© I 


<PJ1P1«i 1R <13<1^1w (71^ ^[R^ C.vs^R I "^J^- 

'3Tf^*R ^itR t^R •*pR)<pi^i<p I 


'3d> cjMiJ (Low side float system): 

R,^1?l*i t?(.i£J»<l C^ CfipTf^ ^i5.'© CT" CSPl'i^ '©^l®! RsrtTTC^ 2|<lK R?iai'’t <PW '©lc<P C^ C£|^R 


ciPfS’ wr I c^ (31# PiC'»i5(.ai^i ^tW <ij<i^'© "fRx wrt ’^©^ R»ii<ic'© i 

lil "^Rv <P(.?i®i(.<p $i»l(.M9\» wr I C®TN^ C|Ff5‘’^ (3Pf^ i£l^^RRfe 

^ WtTT’^W I 

i. <^»(.5l®i ^Ttsr 'S. 8. 1^ iil’9|tt?^*i'STi<i <t. C^f5^ 'b. "^iTlRt^TtR 

lUS^ H. 'Q^uR' wuS'TW' b*. ^Pi^eil-q i6. ^jlReiiR fDS^ ^o. (.'^'^•il’Si Ri^5,v» w&'srk^i^ 






IwWIUttKI w 



: 'b.br <PJ1P1 '=iR 

^rlw C5pf& cipfS" I <irc^ P|v»®n 

'»|ei'o vs?i{.«i?i ’5c®r (.1^ I ^'ok'Hlw'iJw i,®nl'!9 <p»ic®n <ilHl^(.»in ^l<i <?(.*! i <p(.®i dFi^ 'oH^ 

t£l^^ vQ^C^I^I R(.<P ^I'^l^l'i Rvb®! '»1®1'» <P^ I ^'»lt.<l C<p|c«ll 

I c^Nt <il(.w?, CT" dPfS’ 'oloqvs '3w^i 'Q^ Rjfc <PG^i (Float 

valve is responsive only to the level of the liquid in the evaporator) CSF& 

cbvlw^^iw^i m ^ I c^ C£N^ eg# ^ ^siKPit eg# 

c&^lw I 



ftar: '!d.c& ^®CTtc?r5?r 

T# cg#^t®1^#'^T[tg‘ ^Kcsi "^Jt^ '!sl«i(.'0'Si -Jil^lc^ij R^l?i(.<P'Si fil^RiiaicH 

^ I cspIw’si I c<pkil ^'i>l(.Hl(.#w5i 










































































<lhr 


^<i®i f^Ailnc^ ^<1B?*ij CTt C8|'*il<i cjpl'5 I ^^IcHIg^iSw *jii5 

’’Tt^ I QPf^ 'oHc'on '5\^ 

^'olc’ii«'5c<w 1^ ?.*icw'5«<i ’SIT^UCST I 



fear: 'b.^o 'ouI^wSa <i'>iiG*il cipfB' Rbi '©<ic®hi w 


filR^lRi QPt I »i1'^ 'o«i1 c’llc^ fiij "bIc^ 'o<i»i ^'okHlwiJwii Rcd 2H^>i 1G cs't-^iRr 

1^, oft 'm \ ^ sm. to ^^it^iwUw^ ^ 

’SJKC^ Wl ^'olcHlw'Sc^m WT^^ic-m fidt^rlft i ^ C=^l ^ 

'>r|^®‘ cjpi^ Pic®5^ ^G'o ^Itw I 'o(R'*i sllc^, c^l^ C'*5lw'8r, RpH slt^" 

<4^ 'ai'ijllJ sIIg-v ^ I C»lT^rt^ (^lu 'sht'CMl 5>i4a^HlPni to* ^511 ^Wl: 



fsar: 'b.^i G®l1 ^l5.'a (4Pl»> PlG^^ 


























































• '^^^SCST 

• vs^i(,«i^i ^ vSvlc,?i^i R(,<? 

• R^l?ic<i»«i ^ W 

C^Tt C§^ ^ot^To 1^ c«nlGN!9-fi '^I5 <ivsgi'Si '^TW l3F?[t%r sRK ^^tfWT ^ 

dpfS' c&^lw ^iic«i<i (ii<pl^ RRS w I 

'b.io >||^^ csplt? PH36 >i (High side float system) 

dpR '»l«i'» ^l^cfil^l^ ^s^i«i R»i1?ic<P51 sKI^ Riiai't <pw ^Kc«i 'olc^p ’^l^vs dpR 

^C®1 I ^pfS" 'ol®1(.^^l '^TW '^^['3* R'*®! '!5i«1'» £R1^ R?iai'’t <PG^I '©(.<1 

C^f*t I <P(.«n ^ I 


C 

C 




lnterm*<t>«l« vDivC J 
(pffssufe FKlucinf v>IvF!I 



IM : tScR '©lei'O 

(?rt^ <il(.^ <ii"^l?it*i^i <ilcv^, <pc,®i ^Pi< R*il?i(.<p?i <p(.*i 

^(.?i dpR 'sr^l ^c«i C|p 1^ '©I’^ic's **||c^ ti|^ R^«i '©l«i'» I 

ftsrtw I c®!!^ wr '^©^ wr wr 

^'©k’Hlwc?! R»il$i<p I CiPl^ (.i>^k?i 'S5i(.®i5i ^^s^sTTit^r'^pcpf '*i^i<ml^ <pl»i(.fi 

(m\ t£i^5k^ wr R^l?ic<p«i s}^ R?i^h i i£i R?iaiG^5i ^iw RPi'»l^ ^ w^w 
sft^ <ij<irI«i ^ cipfS’ ^'©itHlwuw ^'©^ fei?i(.<p 

SPkvsvis I 'afNil fSsr ^ 

vsKc®i ^^k*1k5i'i5w "BM wr lil'^ sRi^ ^tfw i '©^ 

^ ^ I xl^'Jil^vb cipf& ^^5k«11w'5w^i 'Q'^ ^ Rcb* ^^kil I tili^ 

^^kHkti'Sw'si <i'^k'® I 'I'nk®! CSI# (OTt?r 0^ ^'©IHIo^i'Sg^I'si 

^ifSjcii'^Ws^l I ^ ?tJk^ <ij<i^1«i <p^i(.®i 

t£i^ <11^^ '»l®i(.'©^i ’srlWT <p-sicvs ^ I cipfS' ^^^Ri<i»'©1g<i ^^k^ ^ '^rk^ 

'©l®i'© 'Ti|?li'»k<i ^Riil'i I R»iiii(,<P5i *il<pR 'srliJei R<ifi I 'Fl^ C^Pr ^(.®i fiRf^ 



Vo 




^ Rm“i 'W ^ IT?!^ c#f ^iw cyfti 

^«n?ltRrt^ *ltiiy, wr ^ t?i^ ^ i^c^r ^liMtwl^ ^ 

%itii^ *ttil¥ WT ^’altHIc^ ^?nw ^ppfJl^r *1:9 (Starved) 1 liPW 

t^\SSfj*1064 ^J^^til I 


CONDENSER 




SUCTION 

_y 


SECONDARY 
EVAPORATOR 
WITH TOR 
FEED 


rV 


1 ELECTRIC 
CXJNTROL 
) VALVE 


1 


\ 


I r* n % : 


’A. - 

A\A 

—-—, I 

r"--r I 


j^-T A 


/ V /* 

( O i ; RECEIVER { 

h-< ^ - 


FLOAT 

VAIVE 


BRINE 
1 COOLER 


/ 


CHARGING 

CONNECTK3N 


COMPRESSOR 

fBar; cyfl# '©h® ^ «j^ID w 


'a|»i« (Thermo electric expansion valve) 



Diagram 1 Diagram 2 Diagram 3 


ftef r ^.^8 <^ICSfi^CH4tlj4 iiW^^pmWIsi^ 

<iiic<ftw40S4 w^rtaiT ’q Ritiw ^ i 

•iftw 4»itwj ^Itw I >i|4«lH sl^w mPf*vwu CflK^PT WT 

vblilOb^ 4CflC*1 41«^ «RT^ ^1*!^ I TOT R>iBI4 

^hiw eiwH 40^ I ^ il’wl c*iw R’iS’o R^ic*{ Rw i 

W OT Vinsfftc*14i54 •irerfHFH’ '•WMlUT 






^R<iNs«i ^?r^, wrf^^rf^rc^ i 







2MPT isi'^’rpm Httipt ■^mRr i 


<ij<iRh '^Pi^o ^0^^ c^ %rt^ '^JW® 

CT^-fe^TCSf C^s^CW, '8^l<l> ^1 

s||C^^|l^5il^I><(> «H'» 

'4]|^>1(3i.»I «Wl5R, 'Sll^'^l gi^, t-M-i CSiJiMat, 
<p«iui5 f«p«i»i5i, c^i# &'sti'si, '£i«i'si<i>i®‘*if^ sm^, 
R^hH^, (.^<pN, 'Q?ll<P-^-^«li^l, 

1 


^t^l1>l'<> w&etlwij^i, 'Gtil'Blii $«1|<, 'sil^JiQi.ii 

wRwU, I5iRiSl»lR(»M?rl<(, c^ 

isiTrmfsmr, 'sii^nRis-^ ««m«i i 

C^Tt 

^ir'>i ?rr^, t'>i5i®i 

?tT^, sHTtPr IJT^ ^^)lPr 1 


^tfw 1 


csi^, ^'®j|R 1 




sffi^rN’-'b 



8. \5|(.'i5icviili5<ii RRj^ (^I 


c^? 


^fl6j^g|»f : 

V. ^Ic.»ll'^jir5<p C.'HPiR»(.<P‘*K Scgl^ I 

b. <ij<i^^ Rc*j|i3 (?K I 

io. <pj1PioiI<; |I?5(.<i<i 'Q 'q'^i^R<t©'c«Tr c^i^i 

C^ •'ll'^'Jd CIPI'5 v»l<!i'5J-iil^ 'S '3|'^R<T '3||(.®llt>*ll I 

1^ C^ <i|\»csi 'Q CeTf^n^ (3Fl^ art^SRTl^wr C^ I 

io. cipfS’ '2si®it'® '^R<rr 'Q '^'^R<r ^k^iiMi i 

i8. <?llwl'>i5jins<p \oi^R) I 


«li>*ll^»l^ 2t»f: 

i, 

ffepf^ ^ 

'O. «?fiwl'n5jiri><p fSsPf^ ^ I 

8. <pjff^®i3lR fi5^(.<i^i <p^] I 

<t, fSiflJiR Csrr^Tl^ cn# I 

fSi£i'ii;?,'^^Tl^ C§0 ^\^Q^ W I 

<^. f53TO:<?l|(.if|JH5j||l34 

fi|?f: R(.[>^ 'ai^c.c^'il^ ^ snffS^cTl^ I 

w&'srlw^ dpt <p(.5l®i '»i»il»i^lc<i ^ I 'ajc.'ic^p 

^ I ti) I lilW R)'oR'»i C^f 

'jjId^'^tj c^*t I sfSPix ^ sf5f^ ^ ^ i s|#r^ 

■^>tw ^ <p?ic^s **11^ I 

i, wfi'srlw'iJ dpf ^(.5h "STn^ c^ < 
w&erlwnJ dPT <Po5l®l ^^Ts# C^ i 
o. 




8. cwfwr 

<f, wlip'srlw^ dPt <P(.5l®it.'^ •Tf^^r •il^<p<iH "^5^ ^c?ic^? 



(Evaporator) 



^ %l?nT K3F^ c^ ^sj*f wr ^ %tw ^ 

5.^l(.'*1lw'i5^i <i(.®i I <pai(^Jiw<; '*||C'^1 R»'o|rc.'^^i '3i<i'^h l ^HI^M 

?T <i^1'*i C^TC^ '£f^ wQ»'srlw‘*H‘ Wt ^ I W^ iil^tt>^*i'ST|?i 

I i£l^ ^1c"^ ^ <ic.«i '®ic*ic<p <i?j®ii^ <ic®i I 


H.^ ^>010^1 wtw^l CdPiR'»W : 



i. (Flooded type) 

(Dry type) 


^nwf ^ ^jk<H (Surface) m fw 

i. (Bare tube) 

(Finned Evaporator) 

NS. (plate type) 


^Ri)I«tiI c«*k^ (Operating condition) i 

i. (Forsting coil) 

(Non Forsting coil) 

NS. 1^2p1^’^5C?[^ (De Forsting coil) 


(Air circulation) i 

i. ^Jlt)l^lM (Natural draft) 

(Force draft) 

c.'^5i®i <ii<ik<pRsH*ilw^i RRjfi ^^i(,*i^i 

i. ^nSRiJ (Unit coller) 

(Fan coil unit) 

NO. (Air handling unit) 

8. ^ 0 ^%s^fwr (Liquid chilling evaporator) 










[Double pipe cooler) 

MicwV ^14 (Baudelot cooler) 
n. ttJW CT'ank type cooler) 

V, ^*ili (shell and coll type cooler) 

IM< (S#1H (shll and tube chiller) 

Jo, t"t| (Spray type chiller) 

(Fkwded type): 

OT ^tilcHIcsBcw 15®^ R?4lflw ^Rf OT ’ff'T ^’oIc^ctBct^ rlww ^wlc*tlCTlfl 
fi?iH1fl ftH &Ri^ dri'v %vjfRcw ^sctu ^'olc^aSfl i 



Hf^tl^jDry type) 1 

IWSt ^ PT ?Woilc#flw wft 

^BMTsilsr I ^®ir*nnil?OT ^iw IWB^t 'o ^nrtWnflf^ 'W*rR^ 

WIV ^ 'WWj?r ^vicHiwtw W<Pi^ 'WPT e ^IWl ifl •ROTT 

■^r ^*nf, P*t* tfrr 

a™hwIl"H1ii, *ijlwiT 1?ft*T tfrahwB^RRI diet wer® ^ I 








OTl1^16i^^^5tPttc?i6?r(Bare tube Evaporator) : 

^ ^ I ^ ^ ^»r |5Sc<lH ^ I 'ai jica<lR«l '0)1^^ iRt(^ 1^ 

^ I wwi^sRi il'®1 ^'olcHlw'i^ 

^1 

1^ (Finned Evaporator): 

^'olc^lwu**! luSwfl '6’tir «I1W 1w ^'oIcHIw' 551 I 'srfw 

<i'*il(.il ^ I R’c.^^i 'silwr ^hw’si c¥aw«r ^ W 
I OT '9B|C*HI »lW(?lj »Hll»lRi -qlvol^lG^* (,^t'*P0£| 1w^^stc^]«un 

^i 



ftar: ‘lA I 5 S^ ^'olc’dlwSfl 

'^J\(?{^ TlT^JW ^'iJlC'llMlJil ^CTW^l ^ f^ ^ SRH^ ^ ^ ^ ^ I 4C1IW^ 
a^^lR '9 ^c"n ^iSPi^ I 'HR»<H ^t((.'*p ^(.<i(.«n 5 i er*ij RH 

I R*c«m w iRst w ^^1^^ 11^ 

Pifr |C®W5i I R»c^5| 'siwT ICSl^^i 'SflPt ^?IT ^ I Rcaifl TOT 

ttfi>«i ctWRx ^ ^ ^5r«i^ ^lR»«j (?feat 1^*newt IUSwa ^llar 

'o]t:»rl'ok<i otl^cii I ^ Rpc^fl 'fl ^'©icHlw'iJn C?W17 t£I^ ^'©IcHIww<i 

'®i'1*iMfl ^ TD ^'o '©in '6^ I 




fwr: 




\rh 







o, -HiRpiJ’Ji 8. iii'?n?r (t. 


'b. wSperlw^ 



ffer: H.8 tw 


8o fi'OO ^1w w ^1 Msi^wS 

^vsl^ovip^^aUct^ Wfw ^'o|t^lWl5<l >\<ib(,W I iw C^st^ ^ 

^ ^ \siRcei ^fPT I wr ^ ^vSRw-si 

^ I (.^'st*ij R,^l?ic*i <\^^ ^®ilc*il<i 'sf«ij ^c®i<pCS^ RJl^i ^^lc*il I 


Cdl3 *51^*^ ^^Ic.‘*1lwl3^ (Plate type Evaporator): 

C?ft5^ (.'»'s<i 'S <il"^v^vo ^(.on vsl(,<p ’CffS’ ^'»l(,'*1l(.ti*i5’5i I >jf5 

CffS' "FK ’trt^ ^ ^I^G«n CffS* ^51^ I CffS' 

"51^ 'siTwr (?*fW I 

'3|jl^RPi?il(.*i?i I c^lt*il t<pl(.»il cspcusi (.'*i5^*it6q3i pi5o^ ^ poffi "PlcS^i tvoRi i Pi5«i t'sR 

;SpoI G<iG^'3^ ^Hl^H '>i’sil'>iR <pg?i«i '3^'”'^ 

(?r w^ ^ I ft¥ 1^ ^ ^?w i c?i^ 

Ep'srl^i, ^•i'515 Gp'stl^i, g^Ig^i'st ^"hIg^i R^I?ig»i ^ i 


^PB^^TOI®r (Frosting coO): 

C^ G’*PGi£| <PGi|®n ^ <?■*?> voH»llt£ll J1<|ll R,*||g^<I PiGI> **IIg<P G^G'*P(.tfI <PG?IG®n ^^Itl 'SRt **liG<P I 5FC^^ 

^ ^I'fcviC-iJ^I ?ttc^ 

^'»1 gH 1 g^i'5'SI <pg?iG^ n WC^T i£|^^^3Ft^^^>c?pr I 


































































Frosting coil) j 

4aiwii ^omi3rr ^ ^ i 

SHi ^V4i|tv|iwi3^ f^>l1W^ 'aiw^ I ^ 


1feyP5X^C?l*r(Deforsting coil) ; <iPt <p(.?ic«i<i 1w *^1^ 

RPf^ w?rij^ I ^ ^®Pli3 '51^ ^^t^lii 0^^ (?r. 

0 OT. ^ 'S^TCir 'oM^l«fll 'oKg®i ns|(.^ I^-iSpP^k, ^c.»i I 
^0Wi1®r^g1^ (Natural draft): ^ ^^5 |c^imi5m 55 'srfmcsr iM 

^ ^ «lim®r I 3PC^ W&StlM'GM^ ^v»lC^lMl>^, 


C^ 3fl^ (Force draft) : ^'olcHlw'Sc^m ^rW ^ ^Nat^fWT ^ ^ OlHl^T 

^sK(.®l 'siw C^Fpf i!^\*fi ^'olc'HIc’Si^^i ’^t®T I S5.(.'»l ^l^H, PsKS’ ^3lew ^Ir'H 

^^ojlRCo ^'o|C'1lMl>5l ^TW» ^ I 



Mr 





fSar: (^) r'oIcHIg^i'S’si (^*1) ^'olcHlwt 

if\\ii (Unit cooler) : 

Pig*»5c*<5i w\w\ fPrt 'Bkf5»;-<£Rr wk^il 

1 ^ v®1^c«i I ^5Pii> ^lw<i '5|T«UC5r c<p|c*il <pc'*p^] ^I'ol^c^ 4 m ^ ^ I 

*0^ *RJCTr ^SR'S '^rliT 'STOT ^ ^ I ^SPiu 

^ ^iic^ I ^ 'qi^l^c'o '□iN'oM^i, ^ ®rk?r I ^ ’^Prt 

<MCy*Hplt Esin'S C^W 'aiHl'll Wl ^ I 


t 


ftar: ^5RS 1fetr: *\.br ^jIR ^SR'i? 

c*ihPi^*i ^ Iro 'e^fBi^r ^\6|\d»^Rfl««t 

iW ^Wc^j <i»c'*M 'q1'o1»i I c^ 

'sii|'5|fl ^cii“ics* ^jI'I ^c?i*n ^SR'G ^c®i i <^1 ^SPiuJ 'i>|^u C^'S^Tl^ c^lwl 

^ I \£ius <i|'<?ri> R«® j£|^(£|^ C'^f3jR»S’j|^'iil^-H <p 3H 'q^kil i 

lifflhl (Air handling uint): 

'e?i1*i>i'fl tlJtC^iT R*i ^1'®i "^ln er*ij QTlUl^ 

^5R(5<i ^nw '»i'9'5 ^?rf OTRT ^I»Pik ^SRu i 'cj«il'5ln Piww<i 

^SR'S, cjiliilii ^ii«i ^Rw ^^1c*i1 ^ I 

\«I«I ^|l\6i|l^«| ^'61 c^m 15^ (Liquid chilling evaporator): 

^'»icHiG<i'5w<i =>i1^(?ij ^ ^ '»Kc«i %o#wr 

^'oIgHIgii'S^i ^t"i I CTV^ G’^iG'il CT^l*r ismln^l?»HPiis HIg^ il'si ^iPi^i *<I^g»i RR>ji' 'fl "^PRr 





i|'»| <p<il ^ OT ii'wl <p^il^i <iai(.<p f5®nh ^(.®n I C^f§M I&®nlw <iR 

^l<ijc*i ^tPi(.<p iiW <p^ii ^l^c®i ^lc<p c^iPicfiilc<pI15^ f5®nl^i ^(.®i i c<iPick|Ic<pI^< f5«ilw^i 
<l>HW>1l^l, ^v!jlcv||wi55| i£|^ C^-i£| «rfW ^ C#rogft^=^ ’lilC^'St^ 

(Reciprocating Packaged chiller) ^ i 

T 5 i^ Pouble pipe cooler): 

1^^ <l>*1CVb*1'^lw$| TfC^ I i£|'^ n?Sc^<l RjvS’SI ^5(1^ 

^ I i£|^ CS^ fror 1^?ltW ^ ^ Ii5\5c<l<l C^ 

^51 ®n s|<iif^\!) ^ I £|^l(.^'?i <p(,®i ^'!5(.?i5i ’sjr^d ^5[Rf^ RPi^ii ’^icS i ^\<\«\ I15S<i 

"^^TBr ^1^ ^ iFtro? I wirr^tt c^ ^tw, 

'^'®lf5Scvs ^ i 



Wlcvb*|l3 ^|ii(Baudelot cooler) 

MlCvbellJ W^m 1^ ^ I >llR<H^i'»lM 'Q’l^ 1^ 

I I^^C<1 ^ I ^ ^ IPlcvbVto 

I c<ll(.'»«l'i5 ^s^)(,^^^^ ^l^j(,^ \o$|si ^fPftRf il'cul <p^i| I CT" ^^1«n '^s?[T "'at 

c^Tc^ ITjSw^i 'Q^ c^ (WTTt I II>5(.<i^i 'Q^ ’t%?r 'Q^ c^tc^ 

■^RTT irw I '^ra' w=wc5Tt Iu^(.<i^i ^snryr wr ;g®^ ^f^va '^r^i^nan?r 

<p^il ^ I R?il^i, '®i»ij c<p1(.*i1 ^^i®i ^51R <p1(.'8t ^«iR 

^ I ^^i«i '^<i<i^ii^ 'Q 'S|^ <pw I 


'BilK4 '51^'^ iJ*1l^(Tank type cooler) 

=5Tlt^ ;£|^ I ^ 'mm Wt=Tr ^ I "511^ wr 

iil^tivolc-q R^Rsr'o I ^BjtXCW ^'5^ iM 

^?rt?r 'Sfs^ '^Kk<ij ■=Tf^ i i£i%c5^ i inIsfcS^ '05i«ic<p fPix 

'Q^ fe?r I <i'Si<p<p(.«i <pc?i(.«i’si '»iKl(.<ij ^ I 

<pj1(.*1’Si c^sjvow’SI (?*fW R^l?i<p <pc?i(.«i'Si ’STfWT C*IW 

c5r\sH^f«k>f ^ ''life© c^ cpf^ I 


wlip'stlw'^wt^ 















































































Itai 

luiw W^i tNi w wkHi '•« *tnK4W¥*i wi ^ *ii3r I tow 
w w w w I 

ftud ecil t?pe CMkn) 

^|a fW 4*|MWlEH Wl I fllT ■iw ^iwr 

^ ^|C¥| AEFff ftvr V||^ I CV^ WM »|C¥ ^ 

I c¥iw»iT iw wii w nfl, wTirt^ mm ^im 

^irtt Hk*ikrti Hfiw w I 'iWrtw ^ ^ ^ic¥ i wim ifcr rtw 

ftw 9|^VFT •Wf iw Tltf RUm W I •IM 

wr HcmT^I^^wiwwi 13 »iN lisrtM T|w tot 

^iw ^viFti ’TOT'W'i'flf <iwi pilA 

vsiCT^ 4ft yrn R^n ^or i 4ft w4w’®w’w^^ft'^rtr 

^ I wii wr^HWT^w^w^rtT^wT^wiw^it i 

vi^l^h fl4lllj Wimhll^V il>l Vll mi I qft Rain WJ vm|V U I 

iVl* li^ I^N (SfaeO ud tabe chniH) 

Pin 'vt* 16ti Bnhi 4 Rt ^fl^’^fernlnTlI 

OfiRT wr iw 4iM fc*l«rtl I ^ttrt ^ 'Vll* TC^ IS^lHl Vf I 

1M^1i«idC rtmr ww ww ISti ftiw i n«4 ww 



f^TTfW ^ I IPtro? r^ 5 t<l^l 05 ^ f^C?r ^ 5 ^ 2 |<||R,^ ^ 

^ t£i1^ ^ N®1^ %^lw Ii5s5w^i fe 2R1f^ ^ wr ^Wf c-f^^ 

<il^(.<i iw ^ I c.'spwi^ c*l^«^ ^tW f^?nw 'a ^7?rf5t i 

f5«ilw wr (fS^ wr ^l<nc*iii w lii'^ c.^f5W’M i c»M wf^ 1^^ 

r&«llw C*1c«i^i "^Tt^ i(to PiPif^'Gh io(^ Pi^|<i ^<i'® ^ft^ I n>^c.<i^i (to 0*1^^ 

Rc,^ I ^1^^ c*it®i<i c^®rtTr '^it^ sj^t^ ’^?[U5‘ ^ fi>^5c.<i<i 'q^ 

(7i5t^5T^ (Segment baffle) 1i'b (to PiPiPi'Cl's; ^£i^^Nlrr 

'b ’ft^ I 'a|j|c.^lPl?ji R«^i?l<p (^(.'1C.<1 <IJ<l^'0 Kt.5l<l (?r C^n^Tt 

R,^l?j(,<p^i 'ST'ij I f5«iR "SfWfR •*p»i^l^i Hk^ 

I ^ ^ ^(to ^ ^ I fSeTt^ io ^ <p(.^j<p ^I'Sti^i ^ 

^iw'^ '^fk^ I 


c*y fB«lR (Spray type chiller): 

c^ ^w<»i5i iPiTO^ fS^ik^ w I w ^ii'^rk=T cf\(m 'sm wr f^?iiw 

^l^krF (TSlTrk^'5IWT I 

t£(^ c*k^ (?*k^ c^ c*!^ 1%^ (r''2f?rk^ (OT i 

■^t^stotqM f5®w<5 's^i^ <i3iiwl «?rk^ i <£\ wr w R?rtw ^ 

I^»ii^j(.<p<i JiKi(.<ij 1%fe?r ?Nt ^3^ I (7?f ^51^ fpTk^ 21^ '^jsTt- (TT c^k=Tt ^KkrK ^ 
il'®l WT ^FUt, c.<]Pt f^^srtw ®Tk^T I rc«iI-^^T^ ^ITT (.<iPf 









^HiPi4 %5^, ^i^>iQ}»sr c<iiRw'iJ, ffe^rm c^, 

^l<llPl<l» %5^, (^ C^IW'Sr, 'STTf^ ^ 




C^, C 5 ^ Q»'SiTl<l, 








^jk<P'sr I 

^pjK ^c.<i<n (.JiiaH ?fT^, ?fT^ <lRi>lPi^s (.rI(5(.«i^i 

C^ -9c.*si»^] "^^ix ^SPi'3 I 











ipi(.sto\!fl « ^ "ft c^W?r? 

NO. c^TTf^ ^ (;^W?r? 

8. c^Wfrr? 

(t. CtS^ ^ C^HITT? 

Nb. ;§5f^ c^Wtrr? 

^i<p'i5 \s (?pt^ ^1^*5 <icic.No ^ c^t^nrr? 


"?!■ c^i^? 

NO. ^PlH'^^C?!^ c^i^? 

8. n^TIH ^I'»Ri< ^vSR'ij <qs|c.<p 

'b. '% C^Ht?r? 

S. (.<ii(.Nss«n'5 ^enl<i -qcicN© C^l^HTT? 
br. ^®ih <|citNs ^ C^WITT? 

i!>. C*!^ Wf^ C^T^? 

io. C^HlTT? 

^sic'® ^ c^W?r? 

fiHSf 

i. ^Nsjk^lw^w^i GsjRR'ol’t nScsi^'^ I 

ipkNtiNb ^ I 

NO. lwi'»i^^ft^5l^^^t^|(.^i'iJw’g I 

8. Ri£I'>15^ I 

(t, B<flJ1Rf^^^5l^^N5|^|(.^'l5c,^^ I 

H. ^«llw^l fSspf^ ■pf^Q I 

br. C*t^Wt^ <PC?l«n Sjeilw-fl I 



^8 




ij). C*teT 


)>>>. 




'^'8r*i^®i fiHff 


(?r ^sj*f WT w&'Siiw^ ^ ^ I 

I ^\<\\^ 'ai(.i(.<p <iii<*iii; ■^nw^sr^^ijtfw I 
;<pR(,ic5 <;'srl?i «?fW wl^'srlw^ <|'^v^vo ^ c^? 


8. C^? 

(t. C^ C^ 



tr,S ^ ■ l^p H'i t frf l 

^ Wfl^T WlBPl OOil sgwratOT) ^ WwlSfl 

0jquidlndii»tor)^c4)NTCStrain0r}«^ ^in^(Gag]eG]a6fl )^ 

IWilum IM (Fuaibk plu^ ’■0 PWft (Sa&iy Valve) ^1) flJJ' (Heat 

mdiangiH) na) ^JlflPtor (Aecumulalor) 1?) ^1?JW (Sui®c Tank) if) wiw (Bypass 
Valve) ^ *iPi*(aiw whw (Solenoid Valve) (Piirget) ^ ai*W ^ '■flM (Pressure cut 

out) ^ liPWr (Receiver) <() ce**llT (Vibration) ^ aF¥’«t*re (Check Valve) ^ 

(Hand shut offVdve)^ffHcffvlT(Fladi ehamba) 'I) (flNHi (Loader 

unloader ^ ^ fltplIT «wilC^.’*|TO (Back pressure regulating valve) t} «Pnt 

flWrtSr (Crankcase Pressure regulator) (Bypass Regulator) TO *flR^ W» 

(Service Valve) ^ ^irWr^hr (Sehrada Valve) ^ nwreia-Pi'^w 

^itwla #!l ^m‘^^1a(hr(Oil Sepentor) 
i. ^sm HlJI^ "iftfl 

e, CT^nstor 
8,4HeH*lM 



Compresscjr Oil Condenser 

Separator 

ISf I Wfl*r PHlHfta 

W ^nPt ftf ■TOaPBT VPT 'WI aftaiRrt e<W 

'^ala mrv\ ^osi^iow B«tal4 ^Db^5|1« i^Pt Prtleilf^i ^»flod ^ i ^^^jueIsw 
left I +1101*^ e ^w^pflaw Nied ' 8 i 3 i*i Prtiaiifff 









s^kii ^ I cfl^fkT^ sm# ’ottfi'i c’HirtSu ^nc^i wHkJCw ^iRw ^w*i 

^n«l*i« ’a(1>iHi ^Hicl «ltc^ I w&«tlw^ cM» 'sicw «l31 'aft c^c*! Rcwi >eTO??r 

WHIw'PM^ fiCb BJ>lt I 

(Dehydritor or drier) 

CiliVIWiH Pll^W WIf, 'jf "WH ^RT^OT I Cl9^l«*IH 

'aflci PiPlJvi Irtl tiRK 4M CSfS^rt^^ItC^ C^TOT C<MC»rt >RI*1l <l**l ^ •ttl^ 

WIT fi'ftftw cit^ *ltori 

05VSW ^ TOT *Jtc?ri 

wr I C5i^ wr w8*»ri«Hi ^nnr 

^ ^ I ^ W ^11% 'fl ^?J^C5tw=T W2TTOIR-12, R-134a 

Pl^t>j rt&'trlwd-tij >ftc<i PiR'i ^ 'o*)lPi'4», O^ciijIt^lRl^ 'oylPiw ^sfit dpf Rf^ 

^ ‘TOT I Riut»<l!5<p csrttteRT "^iPK ^ cwr, wr writer ^iw ^ i *il^ 

^ ^ilw "TOT ^ ^c?r cwri wr ctw *Jlc?ri 

wkil ^lnH -nl^il-u HlS«iH Wit ^ C^ICV C»tW Wlf^ *11^ 

^•IT ^c® PIC® ’IIm ^Rr '0MJ •ii^c'i ^ ^ 15i?it?r "5^ ^rtwt ^|i> 

«i5c<p ?ItC*T '^I^^’ljlcwfl t*trt®l^l31 



ISar; \rA Pi^® IWlfl 








nrfft1V|fj|4 ^ife^illPM^n^iM liftvim,ioMciOTVffPn;^Rf>ff n*H^ 

W ^1 mHUH ^t¥tf WM Wfl PltAwi ^i*lp 'fftwi 

^Wf fl" ^ffcH W I 

(rtfr #ftH filK (GIh «ye} VWIMW 

wiFmlWteHfl vw ^wkvfi ^iSW<H*rth ^ 

ficv ^ tfl R n l'i m ^ I id^ l ui * ^ ^ tw i ftft r **^ Nl w^ ffp pHt 



to I u'nvivlikitoV^nif 


totor CTiwt TO^tnt ^twi ^w^rtt 0# I iw^n ^tfif ^KT o^w 

I ^^'1 *iWi wl I'lfw M ■^'1ijjq rttfc^i^^1 I 

ftvfcw tHi ^ (Hot h^ -HTflWrrtl ^1 HUi I 

C8toilBw*rdrkritr i (tB^ 


S»^ UltolUI'Ul ^lH^IW%r^ 


'aif^ f^P®^ '^5i<pl5i ^ I <pj|Pi®ilR I&<p*i 'sjlt'nl er^?! '^s'ft C'tW' 

W C*n^®f^»tft I til (f^^ttl^ 'S ^t1^) ^1?ft^ I 

R*^ll5ss-ti|^ TfW «lc<p ^ Rp'^i^i <10*11 til'©^ ^Tt'^rt^l't^ <pw ^1 

^1 

i. 1^ 'S. 9\^ wUptSflM^ ^ gssr csm 8. wUptSflW^ <t, 

^'olc'Hiw'S’Si 

Evaporator 


Capillary 

lube 



Vapour 0 
rpfrigerant out 


Liquid relfiqerant in 
from condenser 

fotfl : ^jlPi^ilQ 

(Accumulator) 

^iR>*!| 1R^ M i *£l^ w&®rlw“t=T >ife^c«i tii^ c^wl^ 1®^!^ i 

wEpistlw^ ^ t£i^ t£|^ 'oi<i'3tH I wr tl?[lW <p»ick)^w 

i. «. 8. 4»lty9*i>|l5l <t. ^13. 4#t®Ttft H. ^ 5tT[l?r 



: b'.'Ij 

'^It.^ 'o^l«n wliptarlw^ ^^RSSt^IC^r '0|M(.«1 ^(.4ii>»14l(.«l «l*1« ^ ^C?l 

(.<!(.« ’ftt?r I wliptsik^icv^i 'S'5i®i wliptsik^i^ ^jI^^(.®i'5'5i 'o?i®i '^(,4 Id"141(.®i 4^n32|^IRfir 






dmNwftiR w 




I n^vjat^ ^!W ^fl*r w&wla^ ^^v\ ’OTT ®l5fr 

cw^ 'qd ?,»icijHiik« 9v\ ^\^ I 


iw l^LJl^»|ii (RMt RTOhflwggr)! i4^Cfli^<iVtHl ^IW ^fl*r fl ’Tf*^ CC(d<Vku4 ^ TOT^K 
RP^i^II ww HW1W1 ^1 ^ cridmc^OT a&wiw^ ^fcwi >ii^^ ^il^ w 
wlPhlfil WBT HiHi ^Pflwl •IIWI ^ AB? ^'SitD^'i^ I '^^tlW 'il^i "ifttflu 

CPIS' ^*JtPl"itRI •Ifir ^0^ #ilPl*iini ISfi^ rtw *ift^ ^i|!Pl*flfll 

trWM ’wei ^ i w W (Pressme drop) 

ss" 'B|UB 'WlPhlO Ittfcfls rts" wl fcii^wl*lj slrt sfl st^fllrtlwl^w rtw 

wiwi ^ ’flu ^ TV! dw ^ ihl siw I 'Pft ^lPl*llB IWM iH\ W ^ 

TCT ^ l-i m ^Ror 'sftf ww ^je l c^mto oWtsT^ i ^n l P wi B 

Itfts' cflw ’vi^ eiw ’^w ft0r *Rnr ’¥w ^ t (Slwwrtm^ sr ^sRr ^ tw ’TO i 

^ WflT ^ ts&flflUliH »fRcwf '«! TO^ I OT^IL-22 

TO ^siflf*ncw TOi^ ^ ^siPNft 
«w Jil^*i 'oPiflH TOTO wu;^ sIw I 


WateK outlet Steam 


To ojector 

vacuum system 



t . 

Flanged 

cover 

plate 


Tubesheet 


Tubesheet 


Wertsr Inlet 


Condensate 


ftr: flsn^whr 

(Surge taBk/dnmi) 

TflfWwilIIT fl!&TOTO^rtliCTPrTOTO*nH^’niW"®P!5V 'a^M ^^flWI 

SS"HPis »ii4)wRsl>fiarts?^TO 
Crt&^^lBI^itTOTO^Il^’Wl^TOi^^lftpWTOTO^TO^TO, PTt ^ C^fSsCTTO 

’TO'cwi ft|wMs swU'pK 'JRvb to (fl'ihi ^(19 'oiW jiwW 'WS i wr wfhrl^TO vi 
ST^I %Pl^i*lRsmtTOft?fTOTOftw*llRw’flTOTOtTOCTWWl^'SSftlS'*fW'5TOWK^PW 
TOWITO TO Wl" TOTO TO Wl TO Wnr *IS f^PPrtr Tresft CTftr ^ITO'B!^ SS" I 






i^Nlui iRMk 




Ti m fl w OSlmt c]^tltii^ <*Twr *ifcN ttIviI ^iwi 

I s^ll* ^ ^^1 Hl^^i lU I 

ww *it3^^nwnf ftiHitmif itcti ^ 



flui^lliw 0 

4fi» O 

Eii^fflsf ^ 


flir 1 t>^vn'7tfriuq« v|*iv($6lflidd Valve): 


y w m tf l^ L lWW^cffy^ to^ p ^ ^m^ a.^ftproiit. 

Hw% %L whw W 



SotofTDid V«lv* 


IN': >".> iflSi^ii #ini ^iii 

(i) ilNil ^MK ^UicuM Bclii^ (4) 
ffiLotOpcnte^ i HI iKluii iqn I 'f\Mm Rtt^^NrrW^tnvNlt 
k. vifNir ^ tfnn 4. «iNAf e#*. 4Nt e. 4 il ft^^lMilff ^ ilN 

ItM ■rt'l 














acttfHid [AK^ir 
lubtrirCikCMd 
pM hdi 


to:vj0iAtnfe¥«nrf)f 


w ofrtffiwiWNwW^^i ft^ei ^Fw’wr«»^ <flflik« 


’fflt¥rtKft(^ ¥ *h fl *iIt4i *ifcrffl ft¥^ I 4] 

o^lhr «l|iq-h 



CcntMw 

* 

i ftan Wfah 







»ilRJ»l 'e1«i'a (Service valve): 

'SW « l<iPi'o|w 1^ ^t®I® I ^nW^-iRT *il«W ^ 

■^1 w&erlwHi Pi(.'*ttai C^WtapfS* CW1^ ^ BPi'olw w&®riwi'C 

wli^'STlw^ I 

®hc«Ki eWH I5Pi'Bi(.<m | <ii^ •li^t-m ^itW 

^ri@fr c*rfl> "^car I c^wipt cw niRw "fh cw Wi *\0^ c^tt# cs^ ^ilPiw 

'aiWt^i WT^I celic.WnJ'o ^(s\ >o|«n® (Key)^ GTC’fS'l^vnRw 

'St^ c^ 1^ 1^ ^ l^rcB^ ^Wi^lRr ^Nt®T ^ ^^i<i1^I^bi'5 

ijcii ^|5T^ l^H5l^|5|fi^»c?|lB ^ftHw 'siica^ i 


»llW»l 'al»l«(Service Valve): 



fer: b-.^o '»iiF5*i «h«»<i fifefi 'oii.H 

i. ■’Tff^ CUf^ wSperlMH? C»t«T «. ^i\9 'OUl'flW »llf^ ^51®!^ 8. 41JCK|»I^ tf. €jci>^ll?'8 ^Jl^l 



ffear: br.^8 ^llf^^SHCS^T 












iON® 


#i|\!»M '»i*1^(Schracler Valve) 

wm^ ^ i ^ to? ^ 

^iMIcil C’t^ w&'stIw^ ^ 'St^U' I sn;^ nS'Sc^ 

"TO" fiiOT ^ 'Q 1^ fiJoiil'STi ^ ^ I ■5tf^ c^ (?r 

siw fesj^ ^ 1^ (?r sjlM ^rrt^ Rc?j 5 3Jtwt^ i£i^ ^<l®rf^ 


br .>0 ^ 4 |l<t* 1 ^ AiA^^ C^ 

CT^kn^n : ^5[% ’^t'tsrt^rt^ liff^ ^ iil<ilii<pR3“ii^v slk^ (icfo ^ "^s^rsT’t^) 'ai(.*i<p l^'stl^'i 
^^IC'Si*1*i<p|(.®i <p^c^l*icn (.'©wn (.®iC'o«i l^<p "^Nl^T ‘SRT (^T^Icn^n <i)<i^lii <P{.n ^ic<p*i i 

\ml^O\ ^Sf%r ^ (Moisture) ^ W C*fW TO ^ i %3^ W 

^ ^lnln C^-^ *lilC'ill wl^'stkilllj^ ^J<l^|il <Pill I SflTT ^ *111CIU i^^lH'l 

'^103' «niw I^^l^csiuii ^ I c<MWl (.<MWl ^^rt^>*l^ «il5,(.*i'Q ^Tl?»*R 

^il^i i^p^t?r ^lnln ^3<i^lii <piil I OT c**pCiiii wPt *l<i(.<i**p^f-ifl?r fiitnl'sf'i ^ i 5PSI "^Pt^rfst^ ^(.®i 
'»il<p*l^ ®il^*i I^^ln iijluln <pn(.^ ^ I 

^tHT>ln Pl^« 

culiperlcn^ t?N <pR3*f^ Pic-^vc^i »ic.in>lii 1^*11 ^ C^T*!!^ st-ij ^Wll^ 

l^vjliJH ^ f^'ssl^O'SrH 's^ WOTliT 9\^ 

<ij<irIii I 


C'ii^'iln v!>lnln ^^rTl?r 

Rc.'^w (?r '^<p®n C^ R,*iln*i <iLai <P3lpJ«ill^ [i5^<i <ij<i^ln <pn| '©k'o >in®il '!>il'i5<p|(.'ilii 
£|v|^ ^it*^tlTr cfla^-iln <ij<i«^lii ^ I wt^ knn ^ST%r ^ c“lhH<pl3l ^^Utot 
^ ok<p (.'^^•iln fip^in iiljl%j|i1 <io®i I <pj|R«il9ii 'ai<i'^h <i>c.ii I 

'0(3l^»(WH 

(?r ^5T51^ \^L^w 2Ht^ finai'-f C#f ^ I (?r f^^ilni ^I0¥ ^^©k^ku'Sn 

<PiiCssj^(.iin aik^ 'on'H (.iit<p'srkii'VL<p *t0ir iTNliT 'sstu <iJ<i^ln <piiI I C^fS* *(?I0*Tir 

R*iln*i <iLai <ij<ir|ii <pii 1 i 

I^^ln*1 •*t*»l'ol 'Q Rj^&let iiwr 'Stf^tttn Ij^t.1111 

'sm TO Wm ^ I %5f 0^ *9?F TO ?rk^ ^ ^ i W 



<nl'^'5)l<^/Sl>r 

'srt^ uJ^kn&ln R^lu*i TO? ^rf^TO «il^(.*iii «Tfe^ 'e*^ 

<ik^ '^l^i(.<ij Piiif^^© <i>*io2:1jih c^ilun t>l«j[’^’^ I 





I ^ 

Ri^'js ffii^ci <q'»iic*il ^Ic4l'>i5j|‘5 fro -^Pi-^c^jvb R^ilai'© ^ i 



^1 


C^ <pi;h «T*^j ‘'ll'^i^l <lj<l^l51 <P^l1 


'oRc.gHi : 

<lff% [>(r||^ ./l|<p»|5f iQ f^'^ol'sf e^|^(,»|^| ’»|^ '<Q ' 

<1J<1R|^) <p<iI I 

<paj(j2iJll(.fl <PW '3^’R <pa|Cja^Jll<l <)J<1^'0 wlip'SSTlw^R Jll^C.<P(.®l ^l4**f^ 'S l^^iol'isf 

liRt fiPiNslw^j 'S^ '»iife ^ I '^ll«Pi< <p|(.©t^) ft?rtw WT 

I i '^if^ '£\ 

<pi'!5TfD(,NB 'a|(.1<P •*l»ro I <lf^'^'!)<pl'i5? | 

\©l»i>o : (,t><p iil<pfD '»|ei'» I w&'srk^i^ Jil^(.<?(.'n^i ^14**!^ 'Q i^l’^ 

'8^ <lj<l^^ ^ I cB^^lWbl^l i£)^ ^ ^ W 

£Rf^ I 

iit»)K'<p(.<P'^ C£f^rt?r c?r9'^i^f5?r: '^i<p"i*i «iR(.*i l^s^t '^ilH 'oi(.<p i i£i1^ '^T^^I^?Rr 

^W*lr ^C®l1 GSpftt^^h® 0^1*15^10^ ^'*f’1 I 

W&'Sirlw^ ^ "^W "W?j3Rp5t^^ ^SRO" 

<13<l^l<) Wt ^ I 

G2i^ ftPiv ^t5r5 : cm^ c^w^ TOtrr ^i 

^^1n»|R<^ wr ^ ^ c^, <^-ic\b«i>i<) ^ 

GSjTfi^ RPi^ <i^lc*i1 I f<p\5«rc?j<i®i cspft^ RRrf '©H^sj i 



«l?N5n‘-lr 


^o(t 


^ isjlidw-g 

'D. 'Q i!jl<<k5l^l 'SI^^U 

8 . 

<t, 

'b/ 



br. ^TfW ^pI'ST 


^o. ^I'sflw-si ■^M’#? 


>fli^ «t®Twr 

iNO. 

^8. C5^'5t®rc^^tw^? 

i£j>jk<P(.<p^'^ GSi^Tf^ C^(.®i'i5w<i <pl'Sr '^? 

^'b. ^tw ^t? 


2IM^^ cs^.R's ^ I 





^^i8, 



(:^i&'Sriw*|iT I wrf^ <i»c^4ii5 

^l(.<P I ^aj|Pff<l«1 ^^'Q» ^l(.<P I 

i. 4TOm W«t^ >l1^C4W5l CTtf^^??»f ^ C4f4l¥? 

o. \tewRS4 (.ilPi4 ^ej*^ 'aiRjR's* ^ <\i<\fii^ 

8. c4lPl<P ^?SP*I?‘ ^a|l^I?i'8> 

^«Piu5 (,^lPi<p ^S5*l^ ^s?*f "'©tWiT'5TWT’^?li^ •TTsf I 



(Refrigerant) 

!*.5 ^R?inii-M»n54>l 

1l?mR«lQl'al?l <(j«)4|'4> -<«t4 R»II?14 ?T ?I9ri 

^ ’RiRstW ^ ;£| 1 ^ ^ ^ ^ -IMHI-HSH*! ^W'llWlSil C«t^ ^ c»rm 

srs^iw^si^ IW: 

i. allXviR W&atlM^ (Primary Refrigerant) 

CTC^5®11^ wSfetlw^ (Secondary Refrigerant) 

y sil^?i# w®»stlM^ : i?r ’iR^'^wn ^itwr R,»il?n i>m> ^ ^ 

’sttspslI^silR M&etlMH3 I cwr: CFC-12, HCFC-22 HFC-134a, HC-600a i 

wwiiira w&etiM'® ! (?r ^smtaim »iR«i^wii 'srrwr ^rh ^ 

•^W 'o|C«l> wS-etlMH? ^1 

PPW :3l^(®R*i'8 *l1i^1^aK), ’llf^, ^I'oh ^'ojIR I 




fsar! !>.i Rillfil'i M&silW'® 



i. Rfl 

5» ISt>f5<pj|*1 'sH^lMI 

"O. ^Iri 

8. 'O'aws 'aik»lI5p<p^5M"^ 







iobr 


<t. <k""^ ^ 

'b. 


H. 'S (Non flammable & Non explosive) 

br. vaiR«ilN 3 » (Non toxic) 


:>o. 





St.'S. wE^sfiwc^n ^|Pl<^| 



w&atlM^ ■sTt^Rr 



R-11 

CCI 3 F 

Sl^ C£Plwi-^rc^ (.ipIwI 

R-12 

CClzF^ 





R-22 

CHCIF 2 

(4Plwl '5l^-C|Plwi 

HFC-<il^Ciljl«plMl cmara W&stlM^ 

R-134a 

C 2 H 2 F 4 

cSSlc^plwl 

HC-^ltC5t CstnOT W&StlM^ 



^rtsr 

R-290 

C3H8 

CS|1C»l^ 

R-600a 

C4H10 



or CH(CH 3)3 



HC blend - (Mm 





R-290+R-600a 

C 3 H 8 +C 4 H 10 

50%+50% 

ftaW (<to%<to%<to) 


Azeotropic-w^erlw^ (^ 

^ W&'Srlw^ feK) 

R-502 

R-22+R-115 

(8b'.v%(fiA% 













Zeotropic-Ci)&®tl«^ (f^^ll^ 



R-404A 

R-125+R-143a4-R-134a 

(88%-l-<i^%-t-8%) 

R-407C 

R-32+R-125+R-134a 

^«%+Jl.tf%+(?^%) 


W&'S(lW*l5 ^TNm 



R-717 

NH3 

GijiwlRiil 

R-718 

N2O 

’llt^ 


!*.8 : 

R-22 ®'^(.®l 'S pHeiu isi^ (.n&stk'Si'v i iSlf&ir^Fr, *|snD'i, 

'Sift^,'spit^«'3i%*i>tw I 45“c«miamr>fltr^^|«®H 216.50/^^ I 'flf's 
^sRT CiiJ*f ifliT <i)<i5(,l'a W ■^inr I 'slTsJtW^ 'stt'ST wMijtRa 'SHT >5^ 

i.O'OO ^(K ®tw *(t^ ^ I 


«r) R-134a : i3P#^ MSjxstlMfi -siT R-12 ftw M&'StlM-ij l4,ww 

>81 :^-^Rtc^pQ iiif& R-12 <flir 

*ifi<K.'s •P'sihfi <ii<i^is ■*nTr ^ I iii ^rw •'ifSrQ®r'aiw®i <i»<n.'» ■*iT 

'srf^^nsrra' •^c*rm?5ra'M?'0‘twR-i2 i£i^ <i|^if| c^ipir H^rtw -sra- i£i1^ R-12 

i£|^ til«Pr ’siBr ^IPI^ ^ 1 twWW atl's^pRRm w&'iitlw'BMl34a ^IFI^ 1 

^sniBT iii-?mR5fe»tiTit?r ,«is|ii- R.12 I34a ^nws ^ 1 a^ ^fS^n-lsV ^5r»waiiTr 

205KJ/Kg I 

’f) R-600a : a1& a^ w&atlw^, 'i# ^ i R-12 air (<ww 

^Kl Rv^ af& ^j<i?i's I a1^ 'gotH '@wis ’1‘Ii <pw ^ a^ 5'ai*f <pw ^ 1 a^®^ 

I w&'stlwuw air <ij<i?j'!i Pti R't I 


■sr) HC blend (R-290-i-R600a) : a1^ 50:50 1 a1t R-12 air 

PlCJiJjl R-12 *I1C5 41HN?I w (R4®ira ■^) R-12 a?' 80 % HC 

blend WSf ?sitt^ ^ 1 a W :fl 5 »f w&StlM^S ^ 1 a1^ lit^ 

w&stka^, a W w&'8tlw'i>w<i giu^ wcsTt 

'ally's «p<it'o ^ I <po»(k*( R-12 Pi(.ji5»( RuilRpS ( 5 i»fteir) ^ ? 5 S^ HC blend fttir 1 









«s) R-502 : W ^ i ‘ill^ 

^spit^, ^*it»^<M^l<^ <£\'^ W&'StIw^ I (TT^-lS^c 

I -15^c ^®mf3n?r 156KJ/Kg I R-22 ftw 

w&'stIw^ ^\sh-i WT I W ^n^Urr 'Q^stK ^ 'Q ^jR% 

^ w&'srlw*^ d^ I 


^) R-404A : %#HFC W&'Srlw^ ^ ^ ^ 

HFC blend \ 'Qt;^ c^sT^^Tf ’^Tf, fw \ 

c^5|^ (?#, 4^*1 W<1 ^R<^sW5) ^ I R-504 R-22 

NQ R-22 fwm ^ ^ W^ I PiC^Wtl 1%g 

^R<l^S(.»1<1 siwN^i "^P© I 'aiw«n <\i<\^h I 


t) R407c : HFC blend c<l&'bilw*H5-i£]^ ^^fgy R404A ‘i)^ ^5[^ i R22 

<i'®^ki i^lfji'Si-qiRsHPiK. R407c i R407c 'siM 

R404A (TOT ^ I 


w) R717 : ^JlwlRill >\<LbL^ (.^i®»'!irk<i^ i ^ilwlRiil T^mx c^5k=7T 

C^n^Tf ^<\'3i}<\ Rc.-5q>l<i<p I -15^c 1315 kj/kg i 'aic.i<p 'ai>iR<f <ilW 

c^Pf ^iT^T?r <p^lPbiH wPic£|lc<pil5?, I^c^c.^ «qj<i^'s i ^t^[sr9^t?r 
lf5^-33.30c CfiPTl^ 30‘^c ^'WiPTr ^o.<\\r bar i ^JM'Sr^i’m Pic^w^ 

<IJ<1fi?|VS ^ I 'a|j|(.^lR?ll ^ <P51(.^ ^ I 

J&.<^ RR>»| w&'0flw^ ^j<i^l5i C^ 

R12 : 'Q^i^ ^iii<i<»fe*HM t^ojife© 

c#ro2fk^-i^]^ c^f5# w?2m ^ i ^ 

^i|C£i'31W'Q iil<pR <|j<l^vs I 

R22 : vS^c'®l i£iij|fi<pR>-*Rt^ ’likw 

Wp|(.£ll(.<p|lJs; 'Q C^ltfl^ <P*IC^'^W <1)<1^^ I 

R134a : ^HlPi^ cti&'Srlw'G^i, ^l^^fi.vi t<i»Rwi5 ^ c^f^ 

<p^cSi>IW <ij<i^'fi> ^ I vol^lvtoi *l^ic*i<l <p^(.gf^ <lj<l^h <PW '3|(.'?lt,^l<li5.®1 iil?lh<pRj^'llw 

I 


R502 : C'^iSH i£]ijh<pfe‘*l*ilw wPic^k<p|5?, <ij<i^'o i 


600a: w&StlM'Bw t?lPlts|l(.4>I13< ^IIW «)i<)4i^ i 

404A: R502 ‘i|^R22 >9?ri ^ %ilw 

407A: R-22 >41^ w&stlM^ %lw « «l>i||Pf?lM 

^1 

R717 : C5®1raw, c*t^ &®tl«, w&ailw4^-ia C#ro2|1i^1^'^^n32pn3^ 

^'iW <ij<i«i'o I 


R718 : ^'i^lt'llMiiJ'i) 1^ cw 4?iW4R>‘‘WI« liRX 1*1%^ cgwt® 






snsviHl-js 


i. 

8 . 

a. 



WW'ilR «&®tlHWtg-? 
CFC,HCFC,HFC 'sHC c<ltf<i> l (.<^ -iil?r ff^ i 

<i|1W'#^ 'S IStC?)(5l^ M&StlM'S ?5R?o ^ (SWm? 


i. 4S,1^(i!)l«)>H*< 

R-12, R-22, R-13a, R-600a- 

i?nsri 


■ >8 'spaJ^^siT c®rsr i 
« 




«. R-290, R-600a,R-717, R-718 m i 

8 . He blend w&stlw^ R-12 w&stlW'^-'S c®r*r i 

<t. R-12/R-22/R-134a/R600a->fl^ «‘tT^ (?Tsr i 

•i). R-502-R-404/R404/R407c/R-717 s'll^r m i 


snj 

i. '©‘iRl^isiT (?T*r I 


8 . 

(t. 

to. 



■ ifl?r I«'(f5 Siii^'si''i I 

CF, HCFC, HFC « HC (?rsr i 


R-12, R-22, R-13a >4^ R-600a-'ilir ■sll’HilR*)' ^ to '4f 


(?n4i 

\x. R-290, R-600a, R-717, R-718 4WI?lPi4 ^ « ^mul^ 

■^^TSjeW (?K I 


s. He blend blend R-12 ^ >ii?r g»f 

w&stiw^-ia <?K I 

10. R-12/R-22-134a/R-600a to'IT^r C®K i 

11. 5-502/R/R-404/R407e/R-717 w&SflMt^il «'t1^ CTsf i 

'smp'f W&®tlW^ 4?' CFWI 




(?r«ri 

i8.R-12, R-22, R-134a, R-600a, R-502, R-502, R-407A, « R-717 


Rom *1 ^ i 

CFC,HCFC ewr TORT 'w^Pisr ^ w i w wfa^sitiw^ 

^[WI W CT W (af»f ‘^I««)>l<l<l> I HFC wSpetlMC^ (3Ptf^ l?|^ xslt 

o<iQ"stk<i‘v 'sc^ iff 5]^ »tjFr HiPTC^ i •I'O'sk 

(ii1^ ifl'«|iT^^^1^preR?T kl^l »)lw ^ I iflswRr <««|5T 

I 

(.<pH 'Sc'srH ■*pi( c^pf <pw 'Q ^c<p'o i 

(t. 'QC'stH '^, wEp'srlwc^^i »rN1^ I 


'5p^^ ^(t. 



(Leak test in refrigeration system) 


>o,> Ph»^nln 

‘®t^ 'ai'iiMJW ^ ^ I ’5#JT 

«ftc?r I ^rtc?r i ^nor i 

*ilW f^ci 'aiilPub ^ ^ ^ ^09 ^ttcr i Xl£W 

>lffi4'6|w ^ ^ W ’It^ST I ^ 'si^ 

'o>l^<ii^ ^lij 'ojI^I*^ uo'ow '81^^s®lt (.^(.^ ^rl¥ I 

liRMspH' W ’lft*t?5‘ ^ ^’’ra I €St^ mni^ 

^^1 ^ Rt^il ^wPi^ Jjll I 

^c®r*itca‘i'*lJl^PPT c#c^^ c^«p ^c’^ *iTc?r I '^r^iw ’o*'ol« Pl^ *itc?r i 



ffer: bo.i C'fl&BHM*l*i f3*ICJ^iJI ^iSt^lWT 

>, 'nhlwu C^ ^i«nl5'a 1^ fewwi o. fewwi 8. 'q|niil'ok«jw'i>’lxf*^'^’Tl^ (t, 

>b. 5fft*TftdStWR Ci8pTl?r « »iMIW< \ MWfl br. %?r 

’©Jlf^ ^ ^Kt?r '5|T*0W Jb. '>il*ivN wN^lR> h 3)^1 psUfWlR^T ^o, 

c*r®ti?r ‘®tf^?t (’oijit^iRni sk^ BT'ij) 

p#; Pit^iJoi "pm fior ’ift’Pt ^^rfir w wlc-ii«ii*cij^ ^ ^ ^ i ^ 

w&art'W'“lH '•luf I 











^o.« Htk'ir Pi^ ^ln ’i^l^ ^4il 

vak^ii^iw Pwr fifip® 

(^■lln H® Rw '^L'O I 

C^rfl? : gf^lTW Ai<^<i 441 ^1M "STf ®Hj '*1'1>lltfl1 600‘*C-800®C) 

^ ^t'O I 



ffiar I io.ND OTlw^s^n^r 


IWS^ tnn1n>0 : Pit^ fp TOT ^rflfisipiropll 'Pwf 1^ W' 

^1 <S|C^0<1W ^ I ^(sH^K ^rsRT ^ I c»tw 

*11P « fiw 'a«*il^»^ *tSiPl^ c^cv® ^ I 

'aUlflpiRllN ^«|t«||W|lifl OTpv 

Pi^ I f&«f ^rc®?r 'ai'alM ^aiftr »iiPi1^PiW'<i Rafi^ 

ft«i|'si ^ R.mcs '3(jlT[PiR5i|ai ^c'o I fi(.H«j t**PMi Pi^ (.»ini»i'o 'I'niifi c.^'flifi'^'^, 

Pi<p *iilPl<^ w, “lilt's Pic*w Pi^ Pi*i ^n*i 4W tiwN^ ^1 K\^ I 














\a|j^ 

i. W&erlw*^ PiC'»i5^ 1^ C^ I 

'^. PtJei lU'5<i Ri<p csr?rrw i 


i. f^ff] 'Q n5^<i I 


A. 



I 


ni>il\®i^ fiHff 


‘'Q CSRJlW I 


2 |?f 

Rc.& 51 ^ fif?fQ'CeTt^ ^ I 

W&'StIW^ W&'StIW»R ^yrr*^W ^ l W&'SrlW^ 9 \^ C^l&'SrlW-H 

"^Trl^r <p|^i(.M I W&'sstIw'v pK.'^t.ij Ri<p CPT^ft Rt,<n HHI WST "^TspiTt C^Kt C^f^T I Ri<p "Hi's* 'Q C^RTN^ <p^1(.^s> 
PlC'»l5»l 'geiL'S '3|(.*i<P I 

i. 'S^k'i Pi<p C^'^? 

R Ric,<p^i '^l<pn5 *RT (,<p«i? 

'D. PlC.JVaj ^ 

8 . fefer ^srif^ ^ 



(Vacuum) 


"^5^ ^ I ^ f^C^iJCVI ^ ^ «ifm^ <liHCysH>1lW Vj^\^\© ^ 

<p*i(.'i>*ic.'^<i<n ’tlt^ (’^I^PT), 'oi*1)1*1) ^l<P(.'o ^ft^ I PiC'^vc.^ ^ <p*iL\tt*i(.'^«q«i ^tTPT 

firmer <ii*it^*^>iiw 

<1#® <pic.M>i'^iw<i (^ ^ I 

^^5iR(.<p Pl(.'n5(.ai Tgf%r C«Tr '^Rcva ^NTT CPlf^ "^SC^ '^Rlms ^i%r 

^ vs i>l^(;iijlC'St(;*i ^ I 4^l^cijjlC'Sr*i CFC vsirlk CsMl^w^l ^ 

^ 4^I^C4^IC5I»lR<^ ^5|Jtf^ ^ TO ^ ^ ^ cw^l wrt^ 

<P^(.|SJ^ vs Plt'»i5(.aj51 '31*1)1*1) ^^"1(.<P '*P?l <PW I ^|5l(.»lfl5<p ■^S^roSpTC^RT *l<l(.[>(.i| V3[<1«1 ^t?*r ^•1'^C,®1"1*I 

I V3|3|p|\!j ^i<q(.[>c^| I C^ CSlfe^TC^'^nrr I 

i&o% ^i^i(,®ir5<p <p»i(,£pi?r '5jT(.«n ’^rt^Br i ^ ^rc?rc®i?r [^t*f 'ii'?r 


wr 'oic.^jw^i f¥B^ ^^v®| I ;i|^ ^ wt^ 

wsT «^lRc?i cw ^ “^TilTr csifS^ ^?]T I wlip'srlo^i'BT PiC'>5»jc<p vii 

vai'O^R^lT C^ W W&'srlw^ ^ ^5(M vokoil'oiw voj|^?j|ai ^ Slc^lNl l 

<tff^ lfi5*il^i^BT ^tBr, <ft«i Pic.'^t*i5i ^Sf^tfT^s«ff ^(.ii ^Br I ^^vs^ik R.*Jl^J*i I^Rcifi 0®il5i '31*1) 

m CV»V0W<1 ^Sr%r^^t^, ^ <P*1CV!9*1(.'^<1«1 ’tlt^ ti|^vair|jlr|j 'S^ >6 ^■^)6?lT BWt^ I 

'SRI ^IWl'olW ^5r<lt^ rIr 'o)I^<^I*i i£l'^filc.fil'sti I 


ii. 'tojfilln ^*|p|4l 

v»)|^<j|ai ^5^ ^1^1%I ^- 

i. v»j|^n|j| (Deep vacuum) 

(Triple evacuation) 

i. vuji^^l^j 

(.j^'Esr 'srrt^ (.vo^*! c?rf5tf^ wi^?rBr <?^\ 

fe?r vojt^Tipr ^ 11 £] ^'shl^o'© wi^ ^o (to 'srfeK ^ 

Plt^(,»1^1 V!j)l^^|a( (J-OO aj|^(ij»*1 '«1^1 |^c.[> ^tvs I 











^^1 'S ^ 5-10l^^^[CWt ^11C,ei PlC,^(.»|11 C^ttSr^ ^ ifl-oo 

J||’^t£j.^ ^ ^ 1^ ^rf^sc^r PlC'»tJ(.»l 'Oj|^$||i| ^C^ICS^ I ’S[1^3R C^tm^ 'ai'olw 

C^ <\i<\9}n ^ - 29.9” - 760l^’f^W^5f«t^ o f^Ri<il<i 

VS0'ojI^^iN ’fM &hi(.« I '£\ ^'?i[«(.vs ®j|^?ila| <P5IC»1 Pi(.'»tJ»i C^'SRKt, »it.?n>l^i, 

J1“*j4'o|c<l ^ <P?ll JTS^ ^ I 



gage 

f^: ii.i 'oj|^?ll»l ^'^Ricvo '5ra‘8Fl^^fXCW 

^^^wIt^C?P*K (Triple evacuation) 



gage 
























^<wr*f ’fW d1Pii.?i- -28 of Hg TOT o (lOOKpa) 05^ 

^ I ^•\<\^ - 28 of Hg Wt^fUl^ W®' 4^ O f^«i|31'a||^ 

w&’srlw^ '51^ I '®IW dIPiri- 29.9 of Hg 

®tW «&ef1w^ &1’^ ^1^1 et-ij fi|«'o I'S^ ^^Focvo Pica'Scaj 

I 


i^.'O w ^a^lKj.Hn 'olPl^l: 

i I w PraiPf^ ^ ■5it®t?r csrfst 

^5rtPl»Tlft ro^B^^'S* (4fillB<^'Q «IW*1 

8 I C^ 

<t iPiOT'c^^wi^ c^f^'8jif?ii>i *rw 

^ I (?rf&: W ^ ^ C^M C#iajt!^ 



to ii.o 'oj1^«i1»i er^ij <iaiir^(.-l?r'oiP<pl 












^^awlW 

(Refrigerent Charging) 


bllS^-tiRr 

wRh'arlw^ 'TO? W ^l<Ti^l3i I W w&'sriw^ «Itwr OT Wiil ^5t®t 

I wr w '*11^'^^ I wQ"arlw^ ^RiRr ^ '^c»rf ‘sof 

'ai^WlPrVii WB W&etlw^ «im i ^ ftsim ^ W&etlw^ 'S^ \ ftsim 

^lOTT bWH (.•♦H (fl‘fi> C^f^ltfe^r 

R»ii5i*i <ici3(<i wH^'erlwi^ Pi^iUn ‘Hlwi ^T?3W®t ^ w&*aTlwi^ 

«Ep'8t1«i5 \h\h*\ ^c2F^'iff I ^ R?ii?i*i &WM 

wEpeilw^ |>I^ <9111 tiR5l^e|t?l|ef-l I 



Im : ell¥^ 


blW^-<W ^4Ht 

w&'srlw^ \»i'o •jp ’i'^Po 'snIg^ I 

i. cs’fRT'Stf^ (Vapor charging) 
bll@i. (Liquid charging) 

t'Hln plflfi^ 

c®*il^r ^ c®it I 

fB^ ^ ytWi ^ftrsr I 1B^ 1^ ^ c^ ^R>IH w&etlw^ 1W 

w&etlw^ WT ^ ^-ac'o ^ I C5^ ^ ^IW ^vSRu &1*i1c*ii ^ l w&erlw^ 











■ (?r CW : 800 , (too PiR'st ns ( 3 ^) 


fe?r Wt^ •Tt **fl<P(.«l ’^l^(.N!a^; R(,ij <P»icsk1'^<i W '!>i<l'3^h 

'QW^ w&'srlw^ ^ <p<itNs ^ I w&«riw^ Cno^ ^ <p^ic<n (?r l^&'8rl(.<ic^5] GSPTt^ 

C^ C^ W\ ^ I ^#SIH w&erlw^ '51^ <p<i(.'o ^ wEperiwc^-g ^ 

I ^ I C^^'5tfe^'^**p|^Ns t^^T^'5tf^ I 


1^?rtw «<c5i *'11^^ht ^l(.<p 1 CNS’^fl^ t>ii^<-ii] 1 i£)c^(,(q's 

^ ^ ^R»qNi^ I Ri-gj^Nia '5^^ fro I R>'1[>l'^ *lli«*l 

'©HCNSfl ^Tt*1TW 'wsm ^ ^<1^11^ t5l&'SrlW^ RlPl^lil nS^ ^ ^ I 

t<P|(.*ll *^51 (.*151 Slk'V RPi'o 1(.515I ^ i)<pll5 Nql^RNO* Pl^^NB dIRR ^|(.<P I 

i^.Nfi '5tf^ ^4 hi 

W&'srlw*^ ■5t^ ^ l^fw ^ C^ Pi(.’»i5(.*j C^tM Nil'^ <j|(ai^ ill# C# I 

■5ti^ ^j!:^ Nuji^ijl^ <tf^ fe?r N 03 i^^iaj ^ I c?]- wEp'stIw^ ^ 

(CFC, HCFC til^HFC) ^ iSfrf¥ W&nStI ^ C^ ^ TO AN W^ 15 <^ 

^vgs [)|Rf<, ®ll^C,»1 Si(.'^'»1 1 ^n 5«1 'a|3|\toM'5<| <1J<1^151 <P(.<I ^fiSr ‘*1‘1(.**P'*iWTr Rc,& (?fNSTT R(.®ll 


i. (£1'^ (?ft CW CT ^nSRw '^S^U© «#5T/C£nC3pf [Ds5c.<l 

[>lRf< (.^N Ren ^cnbl <pncNs 1 

o. CW Rcno"^ I 

(J-. <p*HIn 5'® c^e^rn n»Rl-'^(&.(& ^tfw W OT*lie*iln ’Tf^ oMIeN© Rcn I 

Nb. C’tW ca^Rwk'^un ^ '^l^evbn 'oH« n 8 Nojl^nl^ ''It^ W <^-io 1^f# <pncNs i ^nen'spH 

<pneN© ^ ^f5t NS^^ \ ^ 's^ ^ 's^i' ^©c^ ^ '©jl'SjnN '©le«i|N»k<i 

^cnc^ (^1^ Ric^c^i Ri^ c# 1 

‘l. ^ W (?r W&'Srlw^ %r C# ^#5|N W&'SrlW^ ^tf^ PiRi^l^i c«?k^ ^ 

^ 5 ^ ^ I Rf%'!biwn wS»®tIw^ RRi^ln 's^sr 'q^ ^ 


I 





m 4 um Wii Mi ■W 

fi wi mm A fiui w 14 tfiki iHm 

^ I W'lW-t® PL < 4flW ^IW W BlSS,ft¥ w I 

5*. Pki ^ ^BT art 

UUliH fPT tJnff W I 

». ftfl #« ftHI HHIWI 

<ppf Wt I 

i(Bn ^sm Wct" ^uhW-^ ftflPKWWTTWitT 

(fe cvviR^^ ^ 'HPrtiU Wi #4i ctw ^iw i 


o 



•Jl 

ffcw 

9wi PhiW^t^tt ^iQAn w i(B^ 



^h'qh'ol 

i. CFC, HCFC, HFC ^itfSTSC^T CW 

o, 'ok®ii ^tf^snT <jk<i I '^IS<p 


8. c^ (Blend) W&'SflW^ ^ ^<%\w ^<fK W&'Srlw^ f>lRl'6l<l/<l»jH ^ ^ 

I 

a. I^^vs yt^wl^ i>hkil i 

'b. %?r ^ ^ £k^ 1^^ <1J<1^151 

^5(t^ ■5tw ^ I 

s. wGp'sriw^ ^ ^s?=k c?n^, C5k^ ^rr^ <ij<ir|5i 

ir. 4!,lRwal<pl4'i ^ Rl^(^l<phi c^ (;^hk*i«ikfM‘^<i>^i(.'o ^ (.<Mwi ^rt^w ^ 

^Tk^ I 

<0. ^l'^Ciiijl<pl4'*i <pw <pw (*gf©t< <p^i|^i LINO'S i 

io. i£]?r ^k^ P|«i(.vinj<p C^TW <PW I ^ttf^ <(k^ 

(?*fW <P^)(.'0 ^ {.’^'STM) J1'0<i>N0| 'SH<l«1‘^M <P51(.'0 "^iC^ I 

^hc.<pi 'ojI^^iI^ ^(.«i wtsp'sriw'v t>l'^< p^iI <<k<i I 

Pic^(.»i c2fk®R', csrk®r^ >rk^ ^ i 

ivs. "Fif^-iii^ ^ ^uw%?r (gf^’^'^rk^^ i 













riil^ CT" »I<P®1 *l|<l<lh'®| ^5R«T^ ^P^IC'O I 





l^(.t)^i '3|^(.D^'iliJ ^ li)'^ snsf®CoTf^ S'Q^i "Pt^Q I 



'Q ■?tf^ '3|'OJ'® 


i. 

CTO 


:-;£l?r-^h^qh^sl 'ai'qei>i*i <p^ic.^D I 



■ CTO? 


8. 2|^5pf '^? 

(?. ^l'^Ci;3l<Pl^*1 'Q Cif^ ' 5 \^ TOt^ ^rsRT '%'% ^TtTOf^T®t TOTO^ TOC^ ^? 



(Compressor oil) 


i. ^ 'aiKcHfl ■*P5|w|<^S^lt 

«. l>*|i|H ^5^X^C*I1 V|<C®I^ 'flHJ 

8. i>*i^h *1WslI^wK"^ 

<t. c«voGn<i »<l5i>l j;[Rlc'o ^t*it c^reRit 

'b. ^6 PiPi'wIt.im Pi^ C?[t*r 

H. wuH ?rNt 

b", niiJ i>8i^1*i ^^iC“l^ CST^ ^5)1 

b. vi^c®!'^ 4WC®I <3?^^ tficw Rc-nw <p1'ar ^ I 



ft3r i b'fl.i 


'a|C?|®l{.^ filth's R>1 'Olc’l ^ ^1 ^1?i I 
i. f5i*1lM«1 'aic?|tf| ^ '«1^ C«»T 
Pl1C'<lK^ >ajc?l»l 
'5. C*lPl PlHCVllU^ 'fl|Cil*1 
PlHlM*1 ^tcsf 'oH s»<il <(!« I 

^) W'sr 'aic?l»l 

’^O 'OTPK W'Sr 'a|C?l#1 
^) c<ie» 'ai«i*i 






i. fiRl^'St^^Tt 

r1'=i<pI 'iRc.et^ '^Hrr 

'o. 1^ Nst^i^itTr ^ csn^TTSf^^ 

Pi'ic.’<irw<p ^src?i^®Rr c^r^ ’^rf?r i ’^r^lT: 



?t) ^5(11^1^5% 


ivs.vs 'a|WC,»15l : 

i. ^5f^?rc«T ’^l^'^l *?li<P(.<i <ik'o vSdo ’fW 

'S. Pl(.'^(.»<?l ’^<P«l C^^l(.*ll^l ^5r^ C^ttiT ^l^TTt «R'o | 

'b. £|<ii(.^’S) \5w> C5t*f ^l4l 

i^3£t^ct^ I^c.'>i(.<i l£]^^^ptTrl^^>f^?I^<^lM^^ 

(5. lill^ er?|?i ^sej| \5(p\o 

io. (fi'C^ ’^H<p|^i *irW 

<pa|W^'»1^] ^50^^ <i4hI 


R>^wlPiP (Viscosity) 

i'8Jit,<p|Pill? ^(,«il 2Rt% I CT "W (Rf^ I c^ 

"W '^1?r Jilttj'ol I ’^T^tSTtSTf <i|s»c.®i (.^(.n^i l«Ji(.<p|PifD "^iC^r ’^t^RlSlT <i>*i(.«i 

:s I <ij<iRlI«i<p ii]<p<pc<p ^v5ftN»|ji|ei ^ ^\5Rv»|jih ^ i 

CWR" ’srR‘ l^-q|[>*i ^ I w&'stlw'Cw ^oo ^ R»'»ic.<p|Pin5<) 'ai(.<j«i 

WT^Rt I WR ^TrR?i%*Rl^ ^TOlRt?r vOgo-Soo R>ji(.<p|Pi1i5<i I 











rtr icrt (Four pfilil) 

n^vinaiMrvvfv «|w rtr ^n4ffl i 

(CllllHKrilMl^ 

V¥*tn*ffiKpM) 

W |l"i M liifflirtiTilfaMttoiJ 

^i m I B Ww to i n •Wi \ Ifcfa i 

fii Bi W naw m Wi H W i HjW > W *i l^ H w w i M 8 * i 
■ mi ll ill c^O Mi l wJi lc rtTHiBti) 

wmi ffiHnTtafr ^f|BW viovt wwi vm ^ 

fffr- W* I 

m 4Vt^Mf OV# (VliiA poliil usd lliic pvlnt) 

CT m^lf 1W#!IW WT wiv¥ #Wi Hw® isn I (ff ■MMHl "nriwHi ik"-h 

fflW^W ^fW’WlW I WflW IH ^ ^ 

vnr^lvmtWvi 

(Orids^ 

WWft W I ^wm 

srtt ffBo^tw^tor 'o wlw^rtw w I 



(Corrosion tendency) 

Pi(.'*V»j I '^l®1<Pl^l 'Q 

PiC'>i 5 ^c^ **p^i <pw •iHI I 


et^il ^‘tl^ AB^RjJ^ (Moisture content) 

PlC'»i5w C^t^^Tt 'ai<i^l(.'s5 '5f%r <p|lwp\© I ^f%r 'Q 

^ (Color) 

<P»IGS|71^ ?IX ^I«1<P| R>vS 51|1^| I ^ ^TW I 


^*iwi'^5| 'a(G5l»l volPl^l 

^sfOT" R^'loc'i RG^[>*ii ^ I 'SfWT Rj'^G<piPil^ 'ai'ij's^ I ^^I'Si'ijhHH 

(ISO) GSff^^M (VG) io-vs;^, ie-\DC^, NSC^-'JiV, S'b-ioo, 'bV-ioo, 

ioo-i(?o, 'bbr-^oo ^.'ojlR I S(t, 'btr (Sj^^ I 

"^s^rogfTf^ R<ilt?G*i Sigh'S R)«ifi> "Rw ^t^rsTtSlT, 

AB= '*ljM4l^«1 w-lRr-i ^5fOT, MO = i>j«ilw«1 ^so^T, PAG= ^ ^Jl«1<M^Rl'i iJitw, PAO = ^ 
'aih<l*l 'aiRiRl, POE= 'a|G?j®1 I 




iH, 





i'SO 




O. CW ^SfOT" C^ C^? 


i. ^5o^i?r^?ii^^ I 



8. (ISO) <i»ijC2m R»3ic<i»iPil^ i 

<t. '3<(.?i«n R^li>(.i Rc-^i&il WT^? 


<l&'ll^ei<P «2ftif 

i. 'S G 5 ff^«>t^OT^ I 

^^^c^^c«^^^ 'QHMPi^i I 

vs. ^ « ^v£l^ (ISO) ^Jl'cblvb f«>1t4lPlli; QSH^K 


Rti«( ^ t<|^g|^(.wiln Sieii itt>e I 

4^ro2|^ W^ 4^ro2pTC^ W^ vaivsjvas '8^^^ I WSTO 841^ ^ I ^ 

<P»l(.Spl^ 'a|t«l®1 4^ro2f>I^?Rr 'SiT'lj 'a|VDJ'® 8^*^^ I 'a|(.i<t.«1^1 <pv2>8'C^ 8MhPl ^|<P(.VD ^ I ^ 

<P^C2|^ vaK.?!®! 4»<C£|'»1W <IJ<IRh 4tll <ll?j I 4»ICSpT^ v50^ tSRT 4tl(.V!> l^'^C<PlPll^ •TNt^ 

vil^nS GSt^ Rw £|<p|-f ^^il I ’lH'jpk ^1W iil<p[i5 GSjwf^^ sj<f>|**| <p^l | 


8 . R>t4lf>lil5 

8. 8 R>31C4lf^|D (Stf^-vll^RC^IT ’fr#T^? 

(t. R»'»1(,4lPlll5 8 G£(f^-;£1^ '5^^ (.<PhfD<1 ^Tt^ 4^? 



(Refrigerator) 


iS.i w&etlwi5w< 

I 'aii'^<ll<1^ R^c.'^w ’NT c<lt'0 ’It^ I 
w&'stlw'Gw'Si si(.iil'8T?lii^s| I elwl'stc.i <ij<iRl<i I 

(^)^^res*w*f 

CWfTO" 'St^ ^^TfspSt ^ I 

('?r)^^im 

(^1’^ ^<p<ilw i2Rr <Piil(.'® ik^ ’ITsTIt"^TN I 

(n) 

<]l'sriw I wr ^ci<p1<jN wr^^ i 

w# 


Jiaj^^kcn Ji<pen ^|c.i1J51 'Q®f f^<p *?ll(,<p I 


(5) 'ailR>(.'<i5l>o| 


■ <ll'S?l^l (.il<plc.i’Si I 




(^) 'SI'^b^jWK 

^^tNr ‘^'C^ <PW '^l<p|R^ ’^ITQTII^ 'stNIW ^ C^N <P^il 


'TO I TO?rTOk?rTOtW%rTOTO^ wfSi'sriw'S^i I I^TON to^ tos^ 


i8 A J (^'^iGRTTO^f^^) W&'StlW'i?^ aNsl^rosVf : 

'31^’^lw (H^'SStIc.'SI^I I TOT: 

(?P) f^p'srh 

w&'StI ^m i 

(^) &'S(h w&'stIw'S^i 

^ftsTTO I 







^|srRr ^>>1^ 'fll^^llW f^H ^\l>\ W ^1 ^l?l 

Tjftn Gi&^ftcaS^ 

«. (3r&^tc#?r 

























i. 

i. TOT 

^1 

i. (.O^lw 

c^f*f^^ ^tc 5[ Iff 1 


'%-v<i>'>i> <ij<i^l?i <pw 1^- 

I 

'^. 1%-v3p»t^ R,l>l$l <1J<1^|5I <P5ll 
^1 

vs. ^k^lWl3W5l fiifl^fft va 

vs. ^V»l(.v)|^^l5^f^ 4^I^^f^ ^ 

'0. fi'ovg* ’'<li(.<p 

C'^c<P'(!j|i^ ijfi5 <p(.?(«i ^l<P(.vo 

C'lC^'Clslf^ ^ <P(.^(.«1 Rvdvq> <?tl^ 

^ 1 (£1^ 'srtir <p(.?i‘n i 

8. ■%55f ^f©PT 2|^ Tpyf^T (’^t%s 
■^PTK) <]j<iRh 1 

8 1 ^PTf^ 1 

8. Pc&^l C&^lw ^v©®! 

£Kk^ 'S3T*1J <l*jh ®ill(.<P 1 

<t. <lj<l^(l 1 

(t. f^l5|W S\<\(.iii^ 

1%#pr stidr^ «tiwi '51^ 
f^SRr R’Ssi, '9®tir (31^ 

1 

Pp^'ST 

^1 



^ I W&'StlwUi) 

<il(.<p<ilw 'S^ I <l^ol'^ ^ m ^ ’tw 

^ I wK\b 151^'^ Rl^etlwlSu 

i. om w&'Stiw-K om s. c^. w&'StIwi>^i ^h>iw-h h. 

^•1'^(.«ici5\to br. ^'»k'*1lw'i^^l i&. io. \!fl1<I>'i? ii. <P(.5i®1 ^'1 '^(.«tH i'5. 

<Pjl(.*i^l '^KI(.<<J <ll'o|^ C<pRc,*i^ il^l <P^ll I 'ST*lj 

^\<\\^ ^^TpjK I 

iS.vS wQ'«»lw'5w^< 'oilfl'oR^ ’P»('o| 

W&eTlWl5W^1 (^5nW5T)-C^ C^l^ I ^l?j\sW5l 

wU«rlw^W5i ^l^i'O'i = ^TOxst^xfif^xsf^xvS dons 1 
=^x^x'^=’ti*i ^'5 









ft3 ^ eft <i®ii ^iRT ^ic.<p I '5rr*i1^ <iR (/T'Q?rt ^ '©w eft -c^ ’^s?rt?r 

^511?J^o5f i^ff^XST^XV© DO'S I 

*^0, '^cl. ^cl, i&ca«« 

_ W W W W 



I 


X$r^X\5DD'ol 


cmxcmy. cm 
1000 


litre [Q1000 em^ =lLitre] 


n'-.,, (12 X 2.54) x (12 x 2.54) x (12 x 2.54) ^ 

1000 

=lcft = 28.317 Litre [Q 2.54 cm= linch] 

1000 


^8.8-5“ wQ^lWtfWH wQ»«tIw“I*1 ^ 

^ 'Q wKsrtiZji^ w&*8tIw^ c*tW <pw <^1^ 

w ^ m 'Q ^«mt3it?r cw wi 

^'^B>C'© W TO ^ ^ 'Q wr W&'Silwc^ ^ I ^ wr W&'SrlM^ 

t^^Br (^jwT's ’®f^t?r ’^^) jii<p"H ®iIrc,*i5i <paic.<iPi ^ l^fSBr <pjiFi«iiB 

1%^ fe?rw&^iwc^5i -bt®! ^ ^htt i c»i^ 

w&'siTlw(.*i3^i 1^ <1“^“ ^ I <ik"''H?r <il(.^ ^lc.<p ’^©Br 'sst'IJ fi5^w<p 3il4**BT 

w&'stIwR 'S 'SfFfBiK s|^ TO" ^ l 

c<p1(,*iI ^1<P(,*i '©®il?i ©T^l wt^'srlG'S^ ^l<p*H' 

c*llB'© RCii Diij* '^R(.<p<n I 






ftar: i8.<t 


w^'iriwi^ s 

w&eflw^« #3rHW^ fe'ol^'^ Rwc-q ^j|p|«nlli ^ I <?jiPl«nl1i <w^^'a Piwwa 'elfif?. 

QhfiS^iM I €|«^4H4 OT •Ifiwr ^ ^ ^ Rcif-m m, C3»t 

w&wtlw^ 'firaR ^ ■pi’fif ^ I -q»j|p|«nl!5 Pic-^wa ^ ^ ^ C^ ^ CSlC^ 

•tlTORTt^ ^ilPl^llfil ^ ^ ^ C5^tra 

(S^p^cvoi ■=n'fl*nc?ri ^^oei-nn ^irw ctc® ♦n^sri ■ppsf ctR iMw 

^ I ^n W|51W’fl C^ ^Tt^ I •iftw I mR 4lw^ t2|^ 'OTRT^ 

^ <iRS5pra‘^CT' *llcsri ^ Cfl&w?1w^w W&erlw^ oicrf^i w1 wl UK*!^ ^ ^HT W( '®Kc*i 

'flil^ wic4^i >i^?i'*11wSrti1®r « ^RTfir ^ otw «ftw i ’jf ■ptftft-ifl >il4*tH 

■^snsi^ i-i.(?o 'auiH^iiw-d w X'^^ic^iimUii oo (?r. ^T*i«ir 

'a||>IM I ^31^1 ^ I v3: ^ 

^C'fl I 


Cii&«rlwtn> 

5i1^«epi1ir 

ceN^ 

CFC-12 

0.3-0bar 

9.7-10.3 bar 

HFC-134a 

<0.3bar 

10.3-11 bar 

HCblend 

0.3-0.4bar 

7.6-8.3bar 


Note: lbar= 14.5 PSI 












W&'Sf|Wl5^1 






i. wS>'sriw'i5w<i 2j^?rn5RlW 

^ w&'stIw'Uw^i (3sff^R'»hl i 






R&'StIwi5^i w I (eft) I ^a:?rf^ 

W®‘'StIW15w^ 1 C^l&^lw^ tw ^^5^ ^ TSf5^ <^l^ ^Srj^ 

^rmi 

Pi'iJIw^i 'SIWX 

'5. “*3^1^ wEp'stIw^ wilt 0^ OT? 

8 . 



<t. HC blend 


'Q l^)*|l>|'^ C£|*iIW51 I 



(Troubles of Refrigerator) 

^ C^sroep}^ C5iife?r) 

o. cuO’Bficn^w 
8. wUlBtlwUM 

(t. ^ (^^»^rospRr CTfs^rwr) 

'5j. WJ&«rkii'5ii »IW >iW l%®ot fW ^ »ilWi5 ^W 

V. tii&«fkutft« ^n<f C^TOT 



cfl&srtwTJw^ jpfN 41^4 ^*11 

i. w^&^wtww Cirt5^'^'5*IlT^Wi^ 

cg^ 00 ^HlM W ajc-Wwu %*f <PWC^ (^) '<l1c4i»V>l'5 (i|9) 

>IOTi*f (6) 1^*3?^ »HI^K ^ I 

(^ ^HCiacJ«t« wf5« C^llCtoVb ('^O C’ttlC^ttt 4>| (»|) C?l1^ »t^ 

Cfl&OlC3I^ 15|^ (^ (tO 

'siPifi'8» f|?pr^:«?it («0 csifl>g‘^’rrt^ i 


>V, WS'WIWIH 









'5. D(,«i il'®l 

(^) W&'Srlw^ ^ ^ (^) 55^11^ ^<!t^ 1^ Wl^ (^) <1lf^ ^ (^) 

**llwl'»vj«>i5 ^ifBTK ^ (^S) (^) ^PltW ^ ^ &'stI^) ^Kf^TH 

^ «^c^JC5> (TT ^1^ Ji|^t.«i^ ^fl^ ^ (■^) Pic^^ (I5l^»ih, 1^51^, 

(w)^5^T^;wT^wrr 

8. w&etlwyw 

(^) 'aii^i^'S* W&'Stlw^ (^) ■^s^rosj^ 'Q \»1®1(.^»$1 (^) ’^s^rosf^T^^ 'aic?<«1-(il?r (’^) 

■^STOW <p|^t.'»*K C^t% (^S) (.<pl(.*il [Dv5<i ^5|K|U5^ I 

<^. i>c,»i R*« B&'srlwwi t^lu5^ il'®! 

(^) CSIt^ (?ft (’^T) 1^ ^ (^) ^ 

csrt^St (?^ I 

'id. wQ*etlw'55) d|^ 'Htof R'^et 'nlRfiJ ^^13^ <P5»|5( 

^) eii^G'i ^) c^n^ 'S'c?i%^-iii '**1^ ’f) C5\^ 'O^^e.o'si 'sjtwr ■># ^nf^ ^) 

c.'ss^Dw cw '6 RSiiM ^ c^t^ w) Pp^S'ST ^nf^ (gw i 

'^) l^c«i ‘*1(,ii^ ^i(.\tt ^ ’^T) 'Q«f^ C^rtw S|(.'5<p5<i ’f) <jlla(<p ^) t<i‘2j[«<p 

^T:Wf^ (S) ^Ttgfl^ (.'ok^'ST w I 

V. wl^'SrlM'Bw C^feW W®!’!^ 

■^) i£p^^ ^) TiW ^’t) (W ’iji'i(.<p'i5 fNr ^) cw ®) 

w&'srk^i^ 'QW5t^'5‘) W*f’fl^?*g‘ <1 noIc.' 1 'Sf%r^f^W ^#sTH C^ i 

^) «?IR<1^j1l5 ^) W&^IW^ W ^ w (imr w ^) (^) 

(?Rf^ W (?^ I (^) wsft «IWNM ^ ^ ^ viMIvjH c#r W 

^l1^(,<piJ <pw I 


i<^.'0 tirP'^^t^’Sl CSRHW 
(.^(^'Bilcflw^i [«.«n »(t (^®5n38(^ ctI®^) t^RT 



*?11WTWw ^ I (.^!^lc^'s^ ^ ^ 'S^t^ ^jlR^il^erl^i <]j-q«i^|^i 

^(.<11 t<i‘jjl^<p '^<.(.<jhj‘ [l>®il ^l<p(.®i i^<p <i^(.^ "^5^ f^(.®i 1^fi?I^ I^(.®i ®ilRl(.?i c^rfS^ 

■51^ ^ I ^ ^ ^ ^ CSffg^ ^ ^ I 

C5rf5^ ^ji^'iJ wfsr ^ <piw^ <p(,?j«i Rc®i^i ^fW ^l*? <pw csff^ 

c^ ^ I "si^ ^^ 

^ I Wfsr C5jf5^^ 'sr«ij <p|c.^i^ <?tii®i I5c®i^i ^^iW ’^JT’IIPi'C^i ^^'q» <pw 

’^l'? cb'Sl ^(.<1 I <jPt C^rf^ '*i5|^ •TT ^(.<1 CS[f5^ ^I5<iN2)«i <p<i(.vo ^c<i I 

vs^wl^^sTiw sn5^5^ O^IM ^ ^^f5T «\\’>\k'^ ^ I «?liwl^jii5 ^ “^itW 


^ I ^ ^ w ^ I 's^ f^^\m ^Tf^jOT ^<i>3tiR)<» 



^ ch&stIwU^ 

'^i^rcsTO' c^rfs^ 'Q^ c«ikv!5\to I 'G^ (?rk^ s|^ "^W 'ai^'i^nh ^ <p<ic.^s 

C^ ^ (Tf C^t^okw ^ I 'Q^ <pRc?j 

^ c^ ffer ^jl^rrTsr ^ ^icMfl-i'ilw^i 

'S|Wt ^1<PC.®1 ^f5sj>|^1 <PW <ll's|(.'^ '^<1<l<lk^<1 <l)<19^l R(.<1 I (.*l|^^1 "“f? JliRpS ^(.01 <^*1021^ 

C5it5?r <pw ^<pl^ ^I’fic^ Rp^r ^inBr ^R<i^*i <p<it^ 

^ I 

>s. (.^i&'sriw'Sw il’®| ^^jeiit?r sIRkpIh 


w&'srlw^ ^i<P(.8i (il'W ‘'tk^, w&'sriw^ '^TTl^ <p|<iH Pit-^w l 
1^ R>iG<|ii55l 'S >1MIW<I C^ %?r ^ W&^IWIJW '?lf^ CFC ^ HFC writ¥ 

W&'STi(,<l^ ^k<P ^ R(.«1 f5<P'o|R <PWpl^ll^ ’fkST ^51'»P'‘f <PG5lPl<P CSJ^T^pS <P51CV0 ^(.<1 I Rp^R i^lTlH 
^R<i's«i fifl^ <t bar •il^(5k'5sr*i Pic.'^»i |H^ <i»^ic.^ ^ I 


Pi(.^^ ^Rs)>R ^1<pcfii Pp*^R ^Rk^]^ fifN" c^f^s <pw ^o bar' 

Pi<p ^31^1 ^(,<\ I '^if^ Ri<p ^ ®?fk<p ^c<i ’tM’ fror '>iR<p <pw 

2l«v£>^Rc^^ wR»«rlw^ 'Q^ ^ ^ ^ I Pp^R ^tTH^ ^fJl^ 

(il’^ CepTR" C^^Ttfto ‘'tff^ I ^(Z-o-NSoo PSI G2pTR‘'f®TC^ ‘‘^R^ 

<piic^iJi(.<i<i ^iFMx '^iks?. I <jPt ^liiPl^ ^R^bt csprR ^(.<1 <^»^cj2iJiwti ^iFMx "^(.*1 

c*k^ I iiic**p(^ 's oii^*i '5[%t^iPifiJPi«i (ttS' Rfe^i 

<PG^lt.'0 ^ ^TfPk?r ^klTT Iplpfx, Pp^R ^ITTR ^R<1^1, 

wf^fTTf^r <pw wGp'ssrlw^ "51^ ^c<i I ^iki^i ’iR) ^i<?(.«i ^31'*p| <pw <iiPi(.?i c^«ic'® ^c<i 1 



W&'stIw'G^] ^ ^Ws ^ ^ I tfr^ w&erlw^ i>i®ll(.«1 ^otM 

^ W ^ R^PGi* Plt^tvi (f^, Wm <?llWl'H5j|l5 ^vsjlR^I (TT (.<MtHin5t^) 

^rspuT I ^31 **p 1 tspR^'s* i 

<pw Re'S, ^Ic's vsl^<piie's I 
8. R&'8t|w^51 Rii(^<PH "N 
wS^'Srlw^ ^ C#f ^ w wt^'Srlw^ 

w&'STlwe^<i Rtc^T ^fsR ^nwf (Non condensable gas) w&'srlw'S R^P'slR 
Wl^?rR 'ojl-^fiN w&'b7lw'5 'S'W<p-sievs ^ I '3ie»i<p 

1^ «?rtwr 'aic^iei '51^ <P'S1(.'S ^ I <piSc'^!3'*R 'ail'i5<plcvs ^ I 

c^ti?rr 1^^^ 1 ^r^RcS^i ’it^?rwRi^Rc?r ^ <p^ie's 

^ I 

<^. CsrfB^'^C^ftJS' e*llc5^ i|'®l •Tt’^ill^i '0f*iJ 

PiC'>^e^ w&'srlw^ wlu5^ C^ ^ RPw ^tiN t?lPie?i WfR'lriN 

COT valjlH^N ^ CfRIC^I 'G Rj>jl?l^ ^\^\\<<^ 'a|<^H 

iw lilRX t^R^ RRm ^ I wfSj'Srlw^ Rt «*ltwr ^ RT I 

W&'Sflw^ CRlCB^ (R^ tRft^ Irc^cr io bar Rfe^eSfR '^C?r CRbt Rf^f^*lR 

fOT 1 rC^ ^ ■‘•fRl^ Ri^Us I Pie<P<l ^ CRRlR^ ^CR Pp^|5l ^iRlR ^15<l's-i^^ 1 rC^ 

^HtR^ iRRi C^ tilR^ Wf^^RlR ‘'tM' fOT Wf^RlR R»CR £|^^^tRC^ fR^tf^ RIrrIR CR^SftCR^ 
^ ^ ^ I RT Rp^h ^IRIR RRf ^ CRCR CR&WtCR^ R<P'»lR 

^ fRRi C5^ 



'b. w&'srlw'iJ^ i>l«l <pi?R rIcvTrW Wet '^cr RI^RT r|W 5 g^ GJ’i <p^R rrIrIR 

Rl^ C^WS ■*# Wfe^ f%RT Rft^ ^ I CRf^R W? Rt ^fCR CRC^ t%RT ^ ^ftW 

CPRlCRRf I ?rR^JCR CR’^fC^^CR CW RSia®n ^IR^'MCRRRW CRCR C’tC^fRiRT I RfR CRC^RlTT^OT 

RRC^ Rt^R I tilC^Cti] CRf^ Wlf^R?ltCRR‘ Rp^er ilR^ RIRpi? (3^tR RRIrCR CRRT CRC^ RtTR I 

S. '^RCSRR CRfBR'5R;R^ ^RRTRjCirRlR ^ 

1rCR RRIrCR ‘il<pf5 R^R* f^f^Pl Re®i Rlf^tCR RR^2RR‘ 31^ R5RC^ RCR, <iPf RRCSRR De«i ^e<i ^^tic's 
RCR, IrCRR Ri|RC®f R^ I 'Q^ CRt^ SHS^SR RRIrCR 'S^ Rl^ 'Q^ CRI^ 

«llRc?J RiR? 52 jRR‘ CRf^R RRC^ RCR, rIr CrI'Sr DC®! ^C<1 fRlC^ RCR 'Q'otRCRf^ S)ei5<P^51 
I R5C*^£RCRR‘Rt1%R^ 3pl^ RtR^CR R^CSTOSRR'RRRl^ RCR I ^RCRRS" RRR 









t<H5jf^<p ftcTf ^C.<||(.’1’S1 W^ ^ I ^ I C^f% f^'iJlw 

c^n:^ ^ c^T^ ^ 1%^Tr i ^ 

<IJ^^I^l <P'S1C,V!) ^{,<1 I 

V I wQ*®!!til'sW C^Pf^W'^Rra:j|^<pln 

<«ilwi^ji's ^ "^w ^ 'Q c.'^iPk ^ c^ 's^ %?r cpf^iuo ^ <?iic^i^)i's fS<p^cvsi 

^ ^rm:^ ^ i w&'Siiw'swii 

^fJ<i»'»1c,<i ^TW ft'll ^(,<1 I ’1ji^(,<pl5 pql ft«il ^31*sp1 <pii(,^ ^(,<1 I 'aiH^I'QTft^ 

igf^ C^ C^ TSTOs ^tt^ I lil ^jMIw (.<pi(.'il ftg "^5^ ^ I 

KTH'srl ^ 'ai<i^ln Srjft "^ps I 

(6. t*lPil 'o|*i^i|vo D«i| ajft^ln 


(.^■iPiK '31^1 c-i ^lS<p'o|c<i «iMIt'll 'silc.^ ft'il ‘put'® ^(.<1 I ^l^lc-i 

<1'bit'll ^ ^k<p ^(.<1 ’^i'S^Ic.'i <i'^lc,'o ^Ci<i I *^ll(.4l'^il^ ^51^1 spue's ^c,<i I ^<p ^ 

^ ^ «*llwl'>i5)l'S wrk^ ^ I ^ ft^TT ’tfW <P<i(.M) ^ I 
^r?lW "^W ^ ^ I '»keil^»lt<l ^ <P<1C.^ 

^ I ’IjHw 'q'i«i)t'o ^ I ^)<nl^h j^<pk'il «?II<pc«^ ^)®il^h <p^k^ ^ i 

tn&'eriw'Dn^ wft'biku'swn ^wk?2i^ '6 


i. 8,(foo/- 

ft^kn i5¥t^ (^o/- 

8. (foo/- 

C5# = 'b,^<to/- 

“WK ^5W'^nsT 

(?# : C^ <pi;(.'® ^ I 






csrfe^ ^ ^IT >5^ »t«<U (?T«r I 


«. 

8 . 



«&®tlWi3<l R<lf*«(><l -"Pf ?SC5 ^RI ^sra'tsM (?K I 


i. W&atlwUw il*l >W-^i <1>W‘1«M I 

(?n»ri 

'S. pifB^r '51^ w rw ^ilrr liRr •Tehj w’t i 

(t. w&stiwiJws ^srospi^ cstfg^ 'qi'ni'B Dw ■^~'ohj c®r«r i 




\5. 

8 . 

(t. 



i. w&'StI w'Gw^i csTfer^^ ^ £|R)<iiN»-t^Frr c^ i 

(mi 

^ ^ 2|I^<p|'s;'©i:sTt I 

'b. ''i(.®f ''i(,®r RpS'sr '^(,®i '^iiRh) c^<pI<i <pw lii^r '^l<ij <ph'’1' 'Q 

^Cfi 'G £|[^<p|^i^'C5ff I 

V. c5i&®Tiwi5w5i ^^w:s[ 'q £|R)41<H'©m c^ i 

'G filf^^tWCeTT C^ I 






(Air conditioning related terms) 




<il'oH ^'oO'W S’llnl'i Piti) ’IIS'® I Rom 5 ,1*® WS^ : 

'swra' tw ■*l'S'S>'sil ^ 


(JV2)78. 03%75. 47% 
151%^ ( 02 ) 20 .99% 23.19% 
’5lT^(Ar) 0.94% 1.29% 

( 002 ) 0 .03% 0.05% 

^I^CiUlteH ( 1 / 2 ) 0 .01 % 


151^ ^ 'SI^ ^ « FlFtnIsi 'sH»il>«il (Dry bulb, wet bulb and dew point 
temperature) 

<ll^CNS' £( 5 ^ ^f5*ll'‘i‘ ^l(.<P <l®li I ^ 

^ ^ ^<W2IT ^ I f^v >lRCi^»lRl5lW?J ^ ^ ^<W2[r 

^ I ^ ^ S|^ "5^ £t^ ^ OT I ^ 

^ tbd evtd^i 

'ecil'B AH ((Wet bulb temperature) 


\o Ri'i5|^;/RPi'5 ’slRc^j) ^ fTOT CT 

^ ^ ^ ^ I 'qt:# ^ '5?%r 

tror ^f%?r RciH <5»w i 'q 'sc?i'lJ ^^rsnsn^r ^)<i<ik*i w 

^ 'ail3'©l W ^ ^ >8^ W ^kg'®l W C#f ^ I ioo% )Sr%r 




■plpl^ vsM^linl (Dew point temperature) (?r ^srfnwi? 

c«^sOT 'Sf%r ^5^ c^r '^^wirtTr <ii^k'i5i '5#?r ■^®rt¥ 







^88 




(Dew pint depression) \ 

i'b. >5 M]^^\ 'Q •‘\^^\ 'ailsj'sl (Humidity and % humidity) : <ll^lc>l 

^ ^ST%r c^Wtrr i <il^oh ^s#?r <p^ic^ ^ 

'Q^ 1(.i>c?j c^Pf ^c^j"t>iii I <ii^ic.’^ ’'srthr <ii"'’di?i*i "^f^tTr 

I an til “D (^SPj\b 'Sf%r5r?^;g5^ 

<lMI?l*i I ’t^rsT 'c>\^<\ I 

'sir^T c^Kf ^ ^ i ^sf^trr 

^ ^ (?r ^t^TK ^T%r ^ c*n^ ^ 

R(.?j(.s^ <i|\!)|ji(.<p <icii ioo% 'ST'^l^j 1 '^iP' C5r?r 'sr^^i c'lW’ 

^c<i ^P'o ^h1 'sr^ii c*IW ’'©T Rc^i sl^M" ^^il i R(.®ifi5'o R.5Pil\i)fi5 i 

i'b.8 lp!%r, 'aflC'lPl^ 'S 'ail^^'l (Relative humidity Specific humidity and 
Absolute humidit) 

c^n^Tt w^wznrr 1 ^ ^iuvsw^i (?r ^r%r ^ 'q 

^l^i^ow (?r ^T%r ^ ^srtg^ ^ rac«*iII>'o 

'aili^ol <i|\!)l(.>i<i ''ic.^Idd •*i»aj\o|<i I K^ RH%?r 

I iii1^'*iv!)<p<ii ^ (%) %?rpuf»r'^'^ I 

'aikHp*r^ '!hItoI (Specific humidity or Humidity ratio) 

s|f% c^% <ii\slt.'i (?r '*ff?krM‘ ^iqvsl ^ c^PiRp<p ^ 

^14^1 I ^5ftg^ 1^1'^ fiffsr/C^Pf W <k1^ (gm/km of dry air) 

c^#/c^5pf ^I'slai (kg/kg of dry air) 

(Absolutes humidity) 

(TT ^ST%r ^ ^ ^srlg^ ^ i ^ 

^I^<PN!>lc<i, 1kg water vapor = 15430 grains 


1 Pound water vapor = ^o'bo grain 



snfprN‘-i'3d 


sHff 

'S'8((.i<i f^%?r'*i'o<p^ii <ii'oit.'^^i (^ I 

8. 's?:# ^ ^ei(.'o ^ c^t^? 


(t. <icic'i> '% c^t^nrr? 

'h, 'aiLljvsl 'S "“Ivjxpill 'aiLa^l <l®1C^s C^l^^t^T? 

% ^Igvsl (Specific humidity) ^ C^WI?r? 

V. (Absolute humidity) 

'S'CM <iN 'Q wf^tsw <i®ic^ ^ c^w?r? 

A. 'oiiq'©i, '3(iq'oi # c^w?r? 


*^mr ^ «?nwr 

c^ ^ ^ I ^ ^ ^rni^ir, f¥^ ^^mt^rr <a'^ ^5#5r 

^'m I ^^l^l^<^RJ*^f^ ^ ^ i£]^ i£i^ 

i. (,<pl(.»il ^Ic«i5i 'Q 'Qciji5 ^lH% C^Pr '^lii^^sl ’IR^H 


A. ^ 'Q 'Q^# 's^OT ^ (?HT?r? 

vO. 'Q^#'S PfPt^l^^spw^ C^KITT? 

8. (."vjPiRxp lii^l 

C. (j£|^ R»(.’^5] iil<P<P? 


^>t>, W&'stIw'*H‘^51T1^ 






(Air Conditioning System) 


'3|1R)<i1R<p ^ %5^R?(aiH i 'sit^ £ff?l^ ^l^l^[-'qi(.?j(.i^ 'SRI 

'©®f5|^ 'stR 'Q ''1^®!]^ C<M(.*il 'aih^ ^ic*i^i 

^©T^rsnsit, '3ii!3'sl, ’iFs, R^iaiH' <p^ik 2|f3F?lt^^ <;c,®i I 




RWHiil GSf^'W^t^CPf^IWi iifM\ I 


fiWH C^ (Base on Fuction) ^ ^ ^ 


(^) <?^wiy> (Comfort air conditioning) 

(^) iii^j|<i<pRj^t^ (Industrial air conditioning!) 



PiC'»t5^ (Unitary or room air conditioning 


system) 

(<) (Split air conditioning systme) 

(’t) ^jlc-w iii?ih<^»fe'*f^PiC'n5>i (package air conditioning system) 
(^) (Central air conditioning system) 

(^) sjvsj^ (Direfct expansion or DX system) 

(T) (Year round air conditoning) 


(^) ^R<i'o(.i<i 'srfwr 2|t?nwc=T <il^k'^^i ^ 

%1M ^ gWsR- ^ i 

I TOM <il^l(.'^^i '^8'^ OT. ^(2*° CT". MW R^iaiM <p^il I Ptc<p ^vs<pic®1 

^b- (?r. c>r. 


^ I 






^’®|'®HPiiiaicH^'^/8rtK (Fuction) ^^C»lT 'a«l!fl>®l fiiiaiH'^ i '^W^MPRr 

-s^ ^an^miw >0 ^ w ^i 

^fiOTl?r w 'a(i!^®l Wf’i'^ 1^ (factor) i cror^t^stl^wf 

^ I 41wk®i 'ql'olc^m 'oilsj'®! ^(to% (?^ ^\r% *4^ 8o% ^% 

<WcmH W f^5>jR)^1?ll5l (Humidifirer) <iRi W (De- 

Himiidifier) ^ I ^5i<K ^ t&’ilw 'silia^l ft?iai*f ^ ^ i i 

T^\al>av|p|}iai«f ^ ^|\o|^ 4^ (Circulation) 

^<il ^ I ^RK c.'sricfi ^ ^51* ■»jR>c'o 'olc'o "HfFsit^'f ^t’S 

^ I 4C^ <Mc>\< «lf*w»r (Velocity) ^-v i ^Nc^<i «1R> RfiiS 

^RvH ^ ^=11 ^ (3M^, vbjMl^i, ^i(.«ii5-'oil5'i>t«ni5, 

l3>f^S'8rl^ 4^ ft®r akulisjir ^ i ^ ^lR>rK’^ 

^ *W 'ai<4lilwl RwHI ^ I C^ OTRRsfeif^ 

?rtc^ c^Rjar Pi?ifii'® <iiv®i»i 'srtijjcsr csRpt ^ ^l'olc»w ^ « 

^RvH 'ail?I^H, iW (iifltl^w^ I 'o^-HR ®|<pci>^i ^ ^ 

'aj|t5i>c®ic5 ft»i ^ I®R*S«r|<i ^e ^|'®|c‘>i^ ^ fiiiaiH ^c'® •n^l^iv®! i 


To ir^AJCE 
uamic/m n 


o n 


From AIR 
CLEANER 



fS 4 s «tfe"Rirapr'^t^il^ 




•s '4ii«i®f)) ?j€t® ^5^31^ ‘ii>R><M ’sH, 

c%r, ^:sf^, «i»i*®«ii'i 2rff% ^ ^ i RaaH)i*j)vs « 

’?nm w ?iTfsr «(wf<^ ^ ^ Rolfs'* '^5CT?r 

■5ii?rr >a^ csiw •<ji«i>ci5R?ii, «feim 

®i^l^ ij?r ?Rrf I R'ow s>si?i '8(*i) ^i*(i<H'4 *p|^*i<(’8’ Rh<i •riprt 'Siri^ Rp^r <p?iI ^ i 
3R «rai?W %o1«''lRwr ®llyric's W-C#f ^ ^ I ‘(I'olw 'a|«)I^'o -i(lC«tM W 

^R><p?i S’iliiH Rrifl sjfiiMilo ^'8' <mI *llil I prspT- 

i I ait R^ (Dry Filter) 

4 , 11«''i'q>h IVuR (Viscus Filter) 



ff I 'ail^jMwIw'S ®m™r (Ultra Violate lamp) 

a I Sit-tRRw 2llt‘P'i c^^iw®r (Tri Ethylene Glycol spray Nozzel) t'sjlR I 


<ll'elt>l 

^ '^Nw 'swl^'i 'iiR^w ijlw wrsRcbcs^ -^#3 ^ 

(Filter) ^ '»l<i‘w>s ^Nt 4i?r ^ <(l'»k'^ 'srI^ gR« c*tW (Absorp) (?t5r i WT 
RWR il»1‘1g'S- ^ I 5twt^ alR- ioo 'srR&R <I«U>H1 W=ir 8o (Rsfe '5|Tt^Rt®t5® -<t>'l<Wil 



Siwlw ^ I 



'sigaf'PsttR «i><i(.'o RRstw 'siR)w«R ?f»lf rt 'ail^al'okolwu cs (Ray) ^ ^tr i 

'st #*1 (Ray) >9^ 'Sllflal'oktilw'is ^stlRProssr aktitm ^ i 'sfRRT Rt 

35RK5tr Rpsitsf filt tRRpT ait^ wr ^ R)k?r gRtr ^i arfaFtmr 

RigpoI wrRi^R®¥45r i 





c^W?r? 

‘iiiil5i<pRj“lRv-<ii?r C2|f^R'oht Sogi^ \ 


<i«it.v!) ^ C^WfTT i 

’^. (il4ji^i<pRj‘*t5T^1% Riiai'-f 'S I 

^er«i^»i fi|»f: PicD^l ^ I 

'Q 'SRxl^ 

^ W’llfe ^T%o ^ I 2ff^ 

I 

<;)<i^1w^] 2f^ fw C*?fC^ (Base on Fuction) ii|?il^i<pR»^iR^(,<p ^ ^ 

^? 

NS. NS 

8. NS ®"i|<?|c«1<l ’SR^JX NDjiljvsl c#f 

(f. ^fNSfft^f^ fw 1^ ti] ?i i<i<pR9^tf^ PiC'*i5^(.<p ’#)■ ^ '^? 



(Window air conditioner) 


Window-<i]'^ ^ ^stHN" i ^I<I|Pi<J» <llRfJ^j<^ lilW ^ 

^^R'GlR i£i^il^i<pR9^-il's;c<p ^ i srHhi 

<\^\<\^ w?ik®i (Wall) 'srHl«il^] 'si^ 'STC^T ^ I ^ 5,^0'®I 

iiliil^i<iiRj*Hl5l ^ I ^SRi?lR ^ ^ Tjlt (i) 

(.SNOW’S! (In door part) (ii) <P(,^^i ^??*f (Out door part) <il^w^i ^sj*t i 

<^l^lCi^fi?<^ cvili5iit)lRivo ^ I C'o^w^i %r 

c®^ fe?r c^ ‘ii’c^T <p(.?i®i 'Q^ tp^ ^Ttgn^ <iiTri^ 'stt^^tw <pc.^^i 

(.^'ow ^^ I ^PTK (5rt?n^ csrf5^fror ^RolRvo ^ i ^ ^jk-icq<i '^Wf 

i£(^ 'ai3l\to'STk'>i5^«i (Louver) i fe?r <il^k'^ii fiRt^ 'S^, 

v3(^\^R<p\!)k<i RiiaH I wr ^c'sp'Si (75^iW I c<MWl ^(.vsc.®! (.ail'G^iolPivs R){.|p<p'i5^; 

^ £RR; ^5R^W W >1V|N»1W "^1^ ^ ^ I ^^5Rl5ira 

'^SPit5<i ^^^c<*lk<P R)«ifi5 c^ttM^ I '^Rt: 
i. ^ (Refrigeration cycle) 
w (Air cycle) 

NS. ^(.«i<pE<p jiIR^ ^5lTl^ <P(.5l«i (Electric circuit and control) 


1^ %m w <?rk^ I ^?nt 1^. 

t#tP %T, RjCjp^piJ^l, c=lRRp^''fK Ol¥R, <p*ic\b*i>iR WR WWR 

Rf^spT &t£}» *ilk^ ^Rk<iJ <?c**p5i <il^M u5c*i <PC?ic.®i5J 'S^ Rc?i sRtf^^ <pw 'Q ^5Rt5 


^ii"^ i£l^^ TpxR c^RR C5rf5^ RTk^ I ^5R'I5iR-^SRu5ti '^Rk<iJ 'ail<piRq»vs vjli£iR ^l^sPk^ 

<p^il ^rtrr <ici5 R^vS R?iaiH ^R l i£]?jR<pR 9^R •Tf <ic®i c^cifl ^¥R 

^«iR <i«il ^k<p I ij*»i i^ttR iilTrR^®TR^ T^\!)<pk®i <pkw <ij<i^R <p^ii RlTT i 

ilWSf ■^R^ >iRk<iJ t)t£p(.<p f^^lfhs 2Rlfl^ ^ ^ I '^iV^ 

<p«i(.\i9l'>iR <P*iC^l'>lR R-llw "^stw I '^sk®f 

■^R^Rt^lPtf ^^l’?^R^%*RR-l^]R sRRffeir ilr.'^ li] C^Kk^TfI 









ftar itr.i 

^ ,(^) W '^\K 4 >ihlPlll 3 ^ 

o lMf-<£Rr I (^ >ii?r o/8 'sjto ^ ^ 

’^^rozpra' c^ I (^^) <PG^ oo'®G’fl 'q1'©lG»m c^ «|I^RRg^ (t-'b Pi'Sl^i ^ 

■'SRiFcsRr i 

151^ iVl>l<i o. 'a(j|^^G«iu5i 8. <?»)iPl<niRl 16®^ <^. Ml? IVi>i^i 'b, ^fPr^ 

'^Jl? csrlfe? b*. vailS'SGVBlfl ^SR'iJ ift. ^•IG'tolfl rSRiU io. ^•iG'ftlfl '^Jl? C^t?8C? 'oH'O 



fSar s «ii?(l<i^R>“l? 

(8) ^iiitJfi^ji^ ?mi??sc?r AiiiiaHnaiw ?ian?l^wr 

^^ll R?l I 


(tf) ?1c®‘ <iIgns> 
Mt GRIG'S ^Itt? I 









(lb) m liisK f*\'^ <,£« «l1w I 

(‘\) <i| «RIC^ X^IhB (3lCTl?r (Floor) ^po i<to CTf¥ «*lra^ wsiw ^ I 

•il'iH'll ciRii»r ^ witT <to c»ifsf ^ wr ^1S(% i ^'SPloJii W( (i/a) u|^ 


ilrA ®^,wl >snilwfiiHllwil 



I 


i. 4»IW*H 

«.C’6^HH/I^I< iltlsK 
8. 

<t. ^'olWlM'Dii 

to. 'a|JlfV*l'C« 




fSar! iir.to tiVl “niliwfi»H*ilMi w&'itltii"l*i ■s'fll 
iV.o HctofUft*! »MlR 

^'^•iH Rt*^ ^ w>i"iiR ^!6«f| I'ofii vw "llw I <iRr ^iwr •ipr Rw 

^10^: i I -wRalu (Carrier) ^ i H/I1*IW (National) ® i «H1M«1 (General) a i 
Rt'^RPl (Mitsubishi) ® I c.'aiPWI (Toshiba) to i al^R*^ (Diikin) 1 1 ^ (Dun 

humbush) V I ^HbPOTt (Sumsong) to I «^w*i ^ (whir^ool) io i (butterfly) 

ii I singer() i^ i m»l1w (LG) 
ihr.8 S^wl l5||'1 <ira1wfe>1sfl0Br’TJ|Wr 

ipror 16^ (S'! 'SR «t^siiM»|5?)BTU/Hr (R!6^M«trRr), 
(I^l«mitl»)^'8tlfl»->£| 1TR=12000BTU/Hr =3.5kw= 3500watt 













<5:^ ’PTSTlTr i?!lc^ 3Tr i<? W ^ I «)'o»llM 

0.5TR=6000BTU/Hr = 1.7 kw= 1700w0.75 TR = 9000 Btu/hr = 2.625 kw =2625 w 
1.00 TR = 12000 Btu/hr = 3.5 kw =3500 w 

1.25 TR = 15000 Btu/hr = 4.375 kw =4375 w 
1.50 TR = 18000 Btu/hr = 5.25 kw =5250 w 
2.00 TR = 24000 Btu/hr = 7.00 kw =7000 w 

2.25 TR = 27000 Btu/hr = 7.875 kw =7875 w 






ibr.* 5^0*1 l5|^*l 


HCFC-22 HCFC-22 

'st'sth <W ^ I Pr 5^w»|i>l^*f ifl?lln<pIwH*^lwR- 

407C 14 ^ w&siImwh il>i « shlsR*? Ws«l rwI 


'*rtt'=rt4.o, 

























































i<?8 


HCFC-22 

CHIF2 

Monocloro di-fluro methane 

HFC-407C 

32+125+134A 

(10%+70%+20%) 

R- 32 -C 2 H 2 F 2 + 

R-I 25 -C 2 HF 2 CF 3 + 

R-134a-CF3CH2F 

Methylene fluriode 

Pentafluoro ethane 
tetra Fluro ethane 


ib-.H i5|^H Am^ CUllJW^ <^U\ 

S^c'oi "51^ 'sjfns csn^ <^1!^ 11^1^ c^n^ drtnt^ 

csrfs^ I 





X ?T c?rf5t1% ■^j?r ^Tfw I c5rf5?rQio^ 


^ c^rf^ (Capacitor run motor) ^ ^ivlw^ cs^ 

(Permanent split Capacitormotor) 

^Il^< ^ ^ "^JeT ^^sTMlPl'iJ’Si ^ C^rl^ <ij<ir|51 ^ I ^ C5[f^ R>«^f5 

iJiPhm (^) wr (’^r) ^ (n) ^ i ^ 'QT:?if%^-(ii^^rw 

<p<i(.«i ?fH ■^sjt^nf^f^^ %«T fro 




CSlfB?r 

(^Ifll^ ^c?r ^It^ I 

i I C*n:^ c^ CS^ (Shaded pole motor) 

^ I C5[f^ (Multi speed capacitor run motor) 

C^IK (?rf^ 

c*tc®w cs^ ^ I c^ c*ff^ ^ ^ I 

^&l1^^ ^ ^ I <ij<iQ!^ 11^1 'SlR'ii^i ^ 

I Fs*iP ^|(.<P ^(?Tt I 


nlPG ’P^|\5‘ CsrfS^ 

i£i c^rfs^l^ '8’C'^^'^ I ^&t1^-i£i'^ ?rR 'wt'*i iPi'Sii PiR (,©T i C5jfg^7;5it 

^ 1^ ^ I ^ cstM" ^tfw confer 




^ic<p I 




^-c#r ^ I s^\m <£i'^% 

'WK eiMlc»il I S^.c'®! ^ c^l'5^1 <ij<i^l^i C^ i 

fiHfplW-^b' 


i. iii?ii-si<pR9H'ilw c'^?rn?T? (,N!>vow^i ^Rw^i (^ i 

O. 'S^C'CJSI "51^^ "S^ftTQMPK I 

8. ^£i?il^i<^Rs*I^Ttc^ w&'Sflw*!^ >11^C<(iC«1^1 (?K I 

a. ^^c'®l tii«ji5i<pfe'*Ri?'^^?r t£i?^'pf*ri^ c^ i 

'b. <i1'st1w (?pt^ ^51^ ^Tnwsrfe^n^ ^n^Tit ^rnr **i*^^i c^ c^ic-if sj^tk 

I 


i. i£iijM4R9*i*iiw (?r wGp^lw^ ^ w&'Sriw^ ^Thrf^, 

<j*^®il ^iMlfiR<p •il^ C^ I 



5ll>ll\®l<P fi^Sf 

i. S^c'cjI w&'sriwl^ RR>fi ^v*f fSI^^s W i^l'^ 

1>C.^£M <pl^aiHlPi ^(.'spC^ C^ I 

'^. ^^c'al iiliil<i<pRsH*ilw^ <M^gl'*i|Pi I 

vs. <J<l^l^lWhlj ^<»f 

IdRsN!) ^ I 

8 . \ 5 ^cs!s| i£l?jh-q>Rj'* 1 «ilW'Si ^^s?*f RI^v© ^ I 

(f. vilill<l<^Rs*HlW<l Ci||i5w<i I 



8Rf: 

SRfSC'Tra' 1 

^sif^ -^sc^ <0^ ^ 15117(1:51 

iif?n$r <pI»i'o“i*(i<i-iii?r *u<i^N R*i fit<i '^fw ®ftt^ is??, 55.(.®i 'iiiii«<i>I®*i*iic,$in ®itt^ 1 

i. 5^(.W| <i|4ll«<p|w‘*l»(l0<l5l •ll>l^t''1^ »l|4^'s| ^ 

«. C5l^ S^ial i£|ii|'S|<i>R)*HIs <iNI« C^ '’Tlwr'*ni:^ C^? 

<t. ®tC5T ifl?1l<l<l>R)*ti1l5^ PT MSpStW^ ^ 'sicim •IWM (?r«r I 



(Troubles of window type air conditioner) 

t^wl umi^i^lcnn <irll>n >olPi^l 
ot^i R»« iw 
4?rRi^®TRr'swsTf 

8. illlNt«1lWil ^'oIC^m'Bw erCH 

<t. 

'b. <snil<i'^*nl<i i>Hlc®i ^ 



ttinln^iwin <irlCn 

(y) c^ ji *it^h i rK ^ 1 ^ 1^ 

(^ t'lHwi'irt'f 
(«r)fisTT>WlT*t 
(^) w&eri«i 

(®) ^jIPRIIS 155^ suN 

(^ ^Rpn^ 

(^) WIHJ^’^=TC®=Pi1^ 

( 4 ) ^ ooic*T>er 

(t£|9) C’ll’ICTl^ 









^ o^ih ’*p|^i'’H^^ 

(’^r) {?1T C'»lC^'Sr 

(^) 

(^) C^tH^^It^ 

(^s) ^77rf5f 

('^) 

(^) c^i®ic<iht*3ff 

'S. ^ICM ^lIcvTl^SiBr ^l?l '^»ll(¥6 

(’^r) 

(«) cviii3w^i ^nwr ^ 

(^) 

(’^) ^?jcqi^vQ» ^Rls <I>C?J®1 

(^) 

(t. c^w ^il'oh 

('^) 

(’^) 

(’f) 

(^) ^C.’JJ«1 wi^ 

'b. (il?il^i^®nl5) oHk®! ’Jp' t^Pl '*N‘'^?ilii 
(^) ^ 

(9f) TpjK C5if5^/ (Sf^fN* 



(y) C'olt^'Sr 


il>.'0 ajj<p|5| B:|(i<pl5i 

DCi®i ft's il'isi 2jft<p|ti; ft'^h si<jqi^\Q9 R,(.«i ^f^Dpr £Rt^^ <p(.*i '^rtrr i <^1 

(.^wi ft'^i^i ’^^rf^rc^T ftc«i i^itti^ ^prRr '®ic®ii ^iT^Trr <iic<i i ^ic.j^i'^ji's 

^ ^ ^ I «ricifi^iit> ^itw ^ I ^iiivb'sri^ ^ ^ c’t^^ 


(M^ I wft'srlc^ it^sf OT ^ ^5r<lT^ 

^ ^ Cflft'Sriw^ ^ ^ I 

'‘Hf^ «ihllc^o ^iftsrK 

^^n^1w'i5<i \s <i»*ics!9i^lw ’SRKf 'ST^cfii I C'»i(.^'sr 



tilTrt^ ^®iln a^ft<i»l<i 

^ ^Itwr ft^'ST, (^<pi<i, UN c^ft=T NUI^ ufW ^p^K.'s ^ I ^rspuf 
^ ^^i<i^ii^ f¥w ^5^ ^ I 

^ I (NfN ftN Uff^ 'SRT '3 (jI(.^|Ri'5Iw^i 'Q^ (?*# ^ t£]^ UN N:?!^, 

I ’^NUlPi'i5<i ’^tNNftN UH^I I ’^INN<i>i®ik^ "^iC^ l CTlfer C^tNWN 

^l^(.®i ^p^K.'o R(.<i I Pi(,Gi<p'i?^i '3ik^ ft^il uS1'*p| <P5i(.^ ^(,<11 i^ll> 'oik^ PiFb^o ^c®i 

UR<1'0«m I 


^i\\^ i>Itl '^k’<l "^k^ ftS'er '|t(.»i <ih N 

«iR(.«i Nft^ ^l<pc.®i U51 **1*1 "*1^ '^lft^5 C^ <pw C^lNsT® <pw ^^R'5 <pii(.^ R(.<i I C^rf5?r 

c^ uR-q'fii ^ I <in«ik^ ^ i 

«r»((.«i ^ Uft^l^i: (5INNN^[^ 

c^ <P'5i(.vo ^ I "5^ wTiuo '^, '8'c?i%^-iii ^2j# ^^nwr csn^ 

<i»^i(.^ ^ I ft^l^i 'Q ^^okUlw'Cw wit uR«>l’s; <p^ic^ ^ I 







caM?r '^p]l=r csrfB^ i ^ i 

^jUIPi^^i rc«i ^•1'ilc'o I Pl*^l<i 'S eulu ^c®i ^R«»»k ^<ic® i 



^ ^Tt^ (snff wrk^ ^ I c*rf5?r csp? ^r^iwett^ ^ 

Ptc^ ^ I <i^1c*il ^ ^ I ^15R>^ c^ fNt ^ 

^1 C^lc^et 'eit^ %sr ^ ^ i 

C^IC^IB? AIISiilR^ ^\<\< bHlW ^ I 


isi.8 S^c'e»l iJI^'i c*ra1w fi*iH 




- 

bro/- 



- 

Ooo/- 

o. 

W&etlwnJ i>l'^ 

- 

^,<too/- 


(31# 

- 

iWro/- 


^S^niT: t£|^ ^ifB^ 'ajlfl '51<p| 'sriar 
C?#: wfB' suwlerj Rc*1 <WC^i> i 






^5'^c'al (7m^2I# (^ CPfTT'^ i£|^ vs|Pi<pi I 

iil¥f^^pT^ K^f iW ^ (^ I 

\!). t>(.ci •Tf C^ I 


8 . til<il^i^«ilw ol*^ <p^ih '^Ic.vTf<p 5 'i 5 T 'sjrc,®! <i|^j <pc^i ^^ 1 ^C^ I 


<t. 



'STt^ (£1^ C^ 1 


‘ i£]^ I 


H. ^TTt^ ^®llw R ®1 t^sR I 


fi|?f 

i. K®TRs¥^'Q SjRxpl'Si C«T^ I 

’^. 'Q 2lR><p|^l C^ I 

'0. '51^ R»^«T ^ ^lRp5 (3^ 

I 


8. (il^R-JcHW-sl ■^WWCS]- i£l^ £|R)<ph C^ I 


R(,t>^1 'ai^CC^'^n? t£l^ snS^C^ll^ 'Pft'Q I 

<£ 1 ^ CWTsTs (5<pRRj?jlc*i^j 'S <ij<i«i,lR<l> 

sWST^f £i^ liwr *«rW filo^ileri i fwK ^ 

sOTSR i£|^^ W^ttf^ <1J<1^1’5l ^ I ^£1^ 'aj(.*i<l» fW 

^ ^P^K.'S ^ '^I<1(.®1 'S^ tip 115 <P<iI >^<1 ^ I 

i. t£i’?rt^^®Tf^?ra‘ tipf^^; ^sf^TT (TT<p^;(.'® '^? 

'Q csr^Tsrc^ ^sht t£]<p'st'i (5<pRRl?jic'i^i £f^?rt^? 



8. t£|?l1^^«l1w^1 (^|c«lf tipR-g 'Q fijR)<p|<] ^(.N© ^ *^11?^ CsTsrt^ ^5^'^ 

(t. t£]'?n^^®n^^T5r?r 


'5?^^ w&'srlw^^dt^ i£iiil^i<pR)*fR^-^ 







csrfB^r 

(Fan motor of window type air conditioner) 


'^o.i csdfenr «ic?ii>8r^?iv!>i 

wK ^9 (3fM^ ^rai>HHi w I ^ ^ cirniH 

csrf^OT ^*tTtTpd^ ^ i 

<pc?icei^i 'Q^ I liir© <pi(.v!5»i'»iiw^i <i'^ci^i ^ ^ '^llTr wr wIip©Tiwi5 

^c.?j ^^ic®i ^ I '*iji<pu5^i sfl^ ^<pf5 **ll(.<p, ^(.'*i»5i 

<pc^c<n^ <11fk?r \ 


'^jK csfifenr 4|^pHw 
'^FTH c5rfB?r'^fi|^ 

-“tn^ c’M 
(Shaded pole motor) 

csrf^ 

(Permanent split capacitor motor) 

^o.v© CTlfeRT 
'^FTH (.vHtSWH 

(y) c^S^r (Stator) 

^£\V^ I 

(<) (af5?r (Rotor) 

'Q7:?ri^ ^ (.^ili5<ilU (;«if^wd3^ c^rt^ i o^m >i^i<i5il^i. 

HjkvBvs c^ csrf5?r 

Pi(.®r«i (?p^ csnfe ^ «?rk^ ifl^ ^[f^ I C’tK csilfe 

'Qc.^lfijs I ‘il'r® elk'll ^ll^v ^ I ;£1'^ '^»wr 

^»nto& c^ cs^ ^ ^ i ^il^v 

(Shading) *?lk^ i tail'sw 2f% PiR(5 ^ ^ i '5|f?ih *?rk^ i 











^ 5tf%?r c»|^ c^ c>ili3w^i ^ (Running) ^'s c^ (Low) csrfS' WhH 
I 

Pal? Prifer (Permanent Split Capacitor Motor) 

's I i£i'^ '^rW PiRcsr ^ ^iMlPi's^i '^rs!^ i 

csrf^c^ R?iaiC’^^] 'SMJ **flc<p I CsrfS^ Wpf **i»^vs| 'S I 

^ csfifer c^lK 'D ’tfer ists^r c<lt®r i ^5f1wt<*f ^ 

W\ 


» 





ffeST: C^ C5|f5^ 



i. 'e(.?i(?j< '^. 's. ^jHIPiw^i 

fSaf: ’^o.’^ <pjHIPi'5<i CsrfS^ 



^0.8 

'Q (<p‘^l<i ^ifW ^sNk '^iPoPix. <P5icv!) ^ I ^fiRvs 


i. ^ ^cei ^51I <P^1C'S 

'^. '^‘•f 'o|(.®il ^l<P(.®i ^5jfpj|p|'i5<i ^51'*1*1 R(.<i 

'S. "wPr ^ c^rf^ ^31 ■*1*1 <p?i(.'® 

8. sic^iNt^i ^pjk'i^i ^31 ■*1*1 <p^ic^ I 


<ijk«iPi?, (Balancing) «TO‘'^?rc^'^c^ <?^(.'^ "^ic^ i 

'ol^iJil*ij (.<i^ilR<, (Bearing) ( 51 ^ (Blade) i £k?n^fc^ 

^R<i^*i <p^ic^ ^(.<11 

4JMIP|15H 

'aijkN!silvii5i^i ^ wHP#5fi^ ^ ^ I ^ ^ 

^C<1 ^ <P51(.^ ^(.<1 I 

u|l^-ih ’ram 

silI^cC^l ^ CVJl'GWiI C^ ^ I 

Pi(.«i<pi55i 'Q ’^tpiiPi'5^1 rc,'© <p)i(.*^^i ^iw^i c®Tf^'^®rr ^(.<i i ^ ^ppr <iRj ^31 ■si*! 


<p^ic^s ^ I ^ ^ ^ vs 's^ csf^^ Pin<iR^ '^I'JiR^i ^fW RPic?i c^r^ 

>8 ^Tlf^ 'e(,?iR»K-t£l5r ’’TI^ 


H.P 

('«5?0 

(«5?r) 

1/8 

10-15 

20-25 

1/6 

8-12 

18-20 

1/5 

6-10 

15-20 

1/4 

4-8 

12-14 








CTf5?r '«wR>ic h51**pI 

'ilJlCvsjlRl'CN-^il^ <^-i1i5R^3|i? ’tf^ ^ I '*IJltv!>lPli5N 4 hI15R15|15 

2|'ih <P's;c®il I ^H’spifi^ *il<ii<ilRR-<pvoi?j <P5;{.\o ^ \ 

(i) 'Q^ R'i5|^i-i£l^ C5^2K (.ill's(C) 'Q (S) 'Slf?»il«i 
(^) 'Q^ R'51^i-iH^ (5^^552^ CsrfSc^ (C) 'Q (R) 'S|fiR|G«i 
(o) 'Q^ Pi'S|<i-ti]^ (S) 'Q ^l1^ (R) 'S|R^k«i 

cvili5w^i ^ '»ijk'»lPii5iw^i (5 ^£Rw wr <t»HroPi^ns csrf^ 

'0|<l'3^1il «ik^ I 





i. iii^ii'si<pRj-Hi(.<i '^PiK/cinn^ 

<pj|*i C5[f5?r <p^ sj<p|^? 


'^pTI^ c.^i'Sw^; 2j<pl^](.^»n I 


snsf: 

i. ■‘TOW cm cv||i5w<l I 

vs. ’?pjK/c^mm ^ift^ ^ I 


RcDII 

csn^ fwm (?pw 2WT ^??*r ^s c^ i m 

^ c^lto c^liRT ^ i 1^ >\^<^\^ 1wt c^ 

^t«iu3liijhiwc.i5 <#ct^ ^ I 1^ >\^«\^ &c<MtijPi (^srRkff^ ciicn (to ^) 

C'»t5^w ^jhi(.1(5^1 c^|q|Rfi5 ^lR<i^o-i ^ i C'^hlRHS <lf5<i'0'i*^l(.«i wl^w^i 


^5^ ^jh1c*ic5^i I 'Q ^ihkitS^j c^l'C^i c’^ilw, csrlfeRr 

csrto^ 'Q'c?ri^ 

C^f5^ ^^\L<^ 

O. C.»||' 5^1 ^'! 5 k<l ofl^ <P(,^J 

8. '^R/CUlTlH wl'Swii ^^»k<i? 

<t. ’wR/(3rnn^ w i'i5 iPi's '^? 



(Installation of Window type air conditioner) 


l3|^n PKlb-i 

'Q^ <P(.'sp^l C®Tf^ I >3 

<ij<i'3i,l^^ I '®iR<pK'*f <ij<i^l<i <pw ^jT^lPifiS 

I ^rt^i?p®r Sddnsi^i c«iiw i(?o i£]-^ 

^ i ^fS<p i 

^it'ii'oiw smm I 

^^rtrr 'oi<iI?t,'s, '3ilc,«il ®ilc.’f, '^c®i<pIS<p ^8?rsr 'Q ^f^^-wf^Tf®Tr 
<P(.**l»^l C^TfW «^WT ^ I C^ C#f 'STC^T ^ 

'SR?T^^C^ i(to <i’T^'iJ WOTI^^Sf^TT iilij|^i<pfe"1*ih Pl^li)*1 WT OT® ''1t^?r I 



(>) '5^ (OTK (Free Wall) 

(^) w cwK '5^ f%f%c^ 's <i1%sr cff^K Wim 

^1 

(\5) (^ ’^^ i \5w>vol^J ^1^ <P^Itvo ^ I 

(8) '^<1 ^(.®1 (.lillc®! <P<1C^® ^(.<1 

(<?) C'i?lK'^ C^Tt^ w (Stand) i 


»ii?ilii<^R>»HN bHlwM %4 R^?i 

(^) '^ifo'^ «ife*i5i '^I^.'st/ <pIw^ <1^*1 ’^?n^ ■*i*^'®l 

(\5) Pi's In '^nnnl^eilwn <^1^, n»lcn^ •*i»^v®i 

(8) ?IT5t, ^ 

((t) 

('b) piflvsl 






Rmw 'fiiPi^i 

(i) ■^fera"^ c®TOiir%^ 

(^ fi|(4M%?f ^NDiUctu c<ii '3('^iR<r'=Tr'^ 

(o) '♦C*W’Src*1T «1 <l1voh 
(8) OS^SGRrfe^ CT^r *1^^ 

(^) c<i*i 'CLR<r^ 


^^8 S^wl W^W *iwl5, •niRfl? '^tvi 



tw|: f^5lit*^l lw*is 'Q 2lT®f 



fBar: Jic^t 'Q dH lwiJ^^.8 ^iRft 














^^(.'3sl cpf^ Mdw I 

8. ii)^il<i<pR9‘*Rf^ fiw&j R^ij'Qc®li<l 'olPl<pl £i'S'® I 


<t. f^?jic*ii ^ I 

'b. ''iw b I 

f^PH '>ic<p'iJ b fTM'I 
Ir. Jilf^ (^<pi^i <PW I 
c^. 'Q '1C.<p'i5 'qlS'ijCei'S I 

i. ^ ^^(.'tUl "51^ t£l?ll’S|<pfe‘'Rt^^<1‘3 'jR><p W I 



'*1^ Spff©^^ ^ I 

W^ R^Ih b ^ I fw C^ 

c^ "wst ^ ^ I ««rrsi^ ^ 

i£liil5i<pR9H*il^i Pi^|[>*i I 

ili^l^^<^R^‘HN MlbW I 

'!). ‘i|?jh<pR?^t^Tf^ ^ 1^1^ (.<p1c*hI ^ifai^ ispf^ ^ ^i<i»l ^c^'G 'ai<i*i^i's &cil^i <i>l^i®f 

8. t£i^il5i<pR}-l«i|<| ^ c<p|(.*il <ilfai<p i2I#-Tt 'S 

<t. ^S^c'asl ‘il?il<i<pRj‘*i»il^i c^(^ C^rTTl^ R4'lt?(.«i^i ^ cinh '5^ ^I<p(.®i c<ph (OTK 

Pi^Idi I 



(Minitenane of window type air conditioner) 

S^c«l ^1^ ^ ^ (Take Care) 

I (£il& 'Bpn'fisf 'Q 

^j'21'o dniin^pfe-liictifi fS^ ^?rf THir ^ i fimPiI^ elwlwi 

(^) ^ («0 W ^ w (^) 

^ Wwv®! OQ i£Rst Wii-apxsl^i («) iRT «lf^ 

^K*f C«fC^ 41'6* ♦11>8?11^r’^ (^) <A^ i!iw ^^1 ^\< latHj I 

AdiuDaUe Blower ParUtion 



fBar: StcsT 

(i) liRiH (Air Filter) ^13^1'fl ^ ^ (^ '^TR C5|f5c5^^ w?ilRi^«i ^iR^icai 

c®»r (?pe^ (o) ^ ^ ^ (8) ^jHlPi'S^i ^31^1 

^ {(t) « csralw ^ ('Ij) ^ QFS csram ^ (*^) 

^^5|c^flBr5?r ^ '^RTO^PTR-iiRT R»^ ^TI®Ft ^1 ('fa) Pic'i^'S^i elc^T^PT c^rtr^ ^rtt 

(jft) 9itcsft^, ^ ‘W <8iciiRf%r wm (^o) §tcsT 

^If5p|< ^ (^^) ^ ^ ^ ^ ^ I *£Rr ^IRWlPT fisf 

^>a^vsi^»i5p ^ I ^5®f ^ wt, w 

PitsiVS-a ^ ^tPT 

^C®f ^Rll3|=C5r '^RR, CRT ^ "^RR *1^1^ 'ai^»l1« -R 
















^n^Rs/ WltC^ 

■ wi.^ (X)^ Rp^l^i '^Rsi»1^i wT I <p^i1<i <p1(.'st 

r <p<;c'© I ?IK ^ 

1^ I ^61^ ^ I jiII^Pk c^HBt I c^ 

COpI'^ 'aiHc^ I ip^0oT 'Q ’3C®T (.<p<siC'^ I C^I^<1 ^Rj, <P)|v! 3, ^Cil®1 

'ai'ijhj C5rf5^ 5lf?llei ^ 

^ I TltU© i£]^ -stfR s\(^ <P$1C^ ^ 2lc?ji'sri ^ ClfM^ csrfs^ ’jcs^ weic^s ^ I 

R»l5|<icw f^fjl^ fror ^f3'«t>l<i <p<i(.^ ■^iC^ I "*1^ ’5RI«Tt^’^^ ^I5s»>1^i <P5 j1'J1 ^srt 

^ I ^ %?r ^p*ff ^??*r ^ ^ f^5t?ugf^ csrcn ^ 

<?rf^i 


c^: fvb^itic'ST^ [^(.•^(.<1 <?Pi5<p (ttm I ^srf^^nsnrr i 

lilTiH "^1^ OT?IH f^U?r ^fsi^ ^'fe?r c<p«i(.'o ^c<i I Pp'»i ^(.®i (?TfWt <pw Rc^ 
^(.<11 c*f^ ^ ■'lywl’i^c.^il ^^‘*i»l ^c<i I ^TW ’'ivc<jh1 

’STSff!© <P<1(.N0 I C^n^, 'Q^l’Siceilvss «?llwl'>i5jR, %ffr, ^vojlR 

R*il ^^*si»l <p^i(.^ ^c<i I ^®il$i (,<pPi<,(,i>PiC'*i ^(.<1 I 

oTfter ‘£<h3'jR)<p Rcs I dIPic?i ^ ‘^ftNT (.^ 

^ I %r c5Hlw[>h ^ ^ I ^ <pc**i*^i 

WOTH 'WsiW <P'Sic.'o I ^PO^'Si 'aiLsrol <p<i(.'s 

^ I <plw^ “^iRsrK ’tff^ <p^i(.^s ^ I *«fl(.^l'>t>y|(5'si 

^ I ^ cw ^ ^ttt ^®miaiT ^ I ^ 'Q 

<P*M^ ^31‘S1*I <P11C,'S ^(,<1 I 


;^;t.8 

'Q 1<h3^jR)<p "^ifeDiPiv!) '^SR'G I '^r**w Rroir ^ <i‘»i»Hl(.<i**p'-l ^ 

c^ I ^ <ij<i^l'5i<p|51^i RjiRI^RRr^i^Tt csn^r 1 

(^) i^lTTl^ ^erjl^ol^ <P<ll 51 RFb^ ^C'O ^(.<1 ®ll'^t *1 R'J 3 ’*s ®ll'^*i C'OlC.'^'ST JlR<P ' 3 ||CS?, I 

^ ^ c^ c^k^er &l<nk-il '^rk^ ^ 1 


(^) <pc5l®i *^Wt 



(^) f^) -51^ <p^icvs ^ I ^ ^ t^fwN' ^ c^ "WK <P’gc'® 

I 

(^) <p.ih ^ ’lR)(,'o ^"c^f '^^rospf^ <p^i(,'s ^(,<11 li) ^^prfi^r <pjht<p <pw o-t? PiPil3 ^ 

<pajCiS|'#i^] <pnl 'o|c,<nl I 

(^) 'Q c®rr ^®i Pic®i<p'i5w <^^(.[>51 W2r c®Tr <p^](.'« i 

RfS>iih, ^£CTSt=TOoT^’^ I 

(W) t>«1'3'a|<1'3^1?l liN^ 1%^ **11!^ ^ I ?rK ^ “liHiC'O ^ I 

(^) (iiTTf^ R>^i^i (Air Filter) i(?-'Oo *'1^^ i 

(^) (.^lc«il <p|^)(.'*f <p^ic.«i ns-<? f^R'5 I 

(^) «1I^W5l C^tt C'olt^'Sr wr WT C'»lt^'ST £jd5<til3<| ^ C^ ^ ^ C^f^Sr 

(^) ^ c^alt'^'Sr 3 ^^^ ^ (Trip) ^ ^ ^ 


(\F) 'a|-J||'o|R<^i 'a|R >'33 ci5l<pI-iPi?rFT ^te|<P(,\!) I 



(y C^ 'a|'93|Ns v^ajJijI 'a|Rj\a8 ci5<q>P|P|?jkl’5; ‘'I^TSP^^ I 




g|»f 

c^. <l*i|»HlW^CM<) ft? 

V!). C^ c^lc^er c«?[c^^^^Trt^<;j<i'3^1 

<ii>*il^«n5» finsf 






wTsraT CWT =^i^^ic'3^j'5i w^ wh1^<i1'-J[ Rc«rc<p 'SRT'oil^lW'si ■*lllw^i 

(?ft, OS^ i£l^ll'Sl<pR)-»Kf^ ^t^eTT f£(^ ^ 

^ I i£i^ ^ (?^Tn^ <pI^(.<p ^ i spI^ (?ki^ sif^Ri (?r 

^15&<il ^ ^k<p s|R)wl*'i^®i<p ^i'*pHIc,<i**i*H ^(.«i I ^lPi<p, ^HNlPi^ 'S <^K'^R<p 

'®’^f^lf^ 'ail<?lw "WT I 


'^wf wr #)■ ^? 


:cw^’ 


(Water Cooler) 


2|C?ll'Sr^?|Vs| 

<ic.ai<i '^l^l(.<jj ^ffl^ "^p-vf® 'oic<p 'Qnl^l^i <ic«i I 'srf^pw 

wmji c#r 2fm^sf% ^ I fw < 11 % ^©mM c^r ^ 1 

^%TlW^ I 'SSW 9|tf^ ’^©Hx|i^f¥ %SeT ^ ^ ^ I 

^ <i^s^ii(.-i «^i®i<p| 's «tflt f^^wpnrr, ■^-<pc®i'sr, "^ppipst^, 

<1lRRTj<1» 21R>^1W^ t«ll<(>'SrWH (Drink) ^ ^11% W 'STTl^ <1]^ ^ 

^1 


Tfl^ ^tlf^ ^ ^ ^ '©II^IIVIWK ^ ^ I ^ NST#t^ ^«llt<ll1 '©^ 

1^1^ <ij<i<i4^N I ^<wzrr c#r «?rf^ ^ ^ 

'sji'SiRc^iK -Tf I ^lPic<p R^iaiH i ’ttf^ '^^TOSJT 

Rrmm ^fPTW© ^ ^ <|iww*i ^ ^<i^H © RciilRr^ ^ 

Rn»^ 1^ I ^5[f^ ^ ^SR^Pr^Stff^ TST^ iO° C3T. 

2ffw 'Q ■^-<P(.ci(.'55t<i s>|wi'g io°-ivs° (TT. ^ I ^Hl^l "^^fPsK, ■q»jlwc.'i5fi<j|(.'o 

H.^^° (?T. ^ io° (TT. '^ll%^sWrt2jTRwf ^ I 




(^) c^P5®r 'Qiii'Giw^ cwr 

• ^^.<t (© ^ut^) c^i^ ©?rf5t^ 


(’^) CfipTf^ ^ ^51^^ 'STlfST^ 

• 8o Wl5] /^I%, •*i»^vo1 

• 'bo / ^1%, ’Wat 'STTl^ 

• / '^, "^swr "JpM^ f«Tf^ 











8. SiM 'aitf’ilW ^^5jt*t1^Pl^ '6 ?i|i5|h ^Ih 

^0,0 >onl1ii<i ^lw<i Rfefl ^iRPt 



1feir: tfR-H '5*rt^r 







IBar: aeW?r R?j|ui w 



13 a kPji 29*C 

150X 

136 m3^h 


■ffe?: ^’0,8 csj^ln tfflltln ^Itnn ♦nf^'aap 


wQ^IwHt 'aul® eilih^fil-lRv^ 



































f&Sr; 


'^va.S i^lwm ^l4H'^li <i4*il 

t^jvsci 'Q^lf&l^ ^®l|cn ^ll^ltl’l'^ R.^1?l'i 2|Iii^l?l il'Qsl ^1 I CT ^«llw^I '^iKIW) 

(.<ii'o(.»i ?rNT I^*iiii*i slliiilii il'ol 'ol(.<i> c.<il'o®i 'Qf?rfB 1 ^ ^«il^ ^c®n I 

^ <11% ^ CbVllW^ ^ <11IH'»(^ bv^.<^ 1^1% w Pll>lM^1 (\S-(?) 

c^vs®! I t£ii^ c^kei 'e^f^ f»n^'=ricsr ^GfBvo i c^ivfic«i^i 

OTl^^ £|(i»?ji?i 'ill'll tolls'® '^T^rsT| 3 jT?r iw I ^ 'fl 'sIS<il?j<p I "Pl^T 

C^ 1 C 5 ® 1 , ^ 31 ^ ^ I %■ 2 f^ ^ 5 i^[%T ’^c®rr 

(.<||'®®1 "Hlfi tl*l^l|il 'o(^ ^1 ^ •i^'l C^ 1 ^®r '^I^rt’SvT <P^| R» 3 ^*i>| 's?l^®l 'Q I 'oR 

^ '^R's I 

Lifer'S 

^1% co^jIchii 'Q^ ?lNt 

<P«i(.\SHpl^; ^5Rl> fioo^l C?|l®i| vaj<l^|iJ I 


'Q^ilulu ^Icmi R»iln*i w (Refrigeration cycle) 

^|ilCV||l>^ CaS^-iH/Rp^H ^^ 31 %% 1 ^ ^ CfH^ 

^ 5 (It^ ^' 5 ) 1 cM 1 w‘ 5 <i Cbvl^ ^l^'lvo <p^os|^ C 5 r%, 

'fli^ t^fwi?, %?rI rSRu i>«il^l^H wl'swti ^ 

(Refrigeration) filQhiilii %%“ ^sfTOxjUr ^ I csTO, 

*il^w 'srWir i 





ffer: 


^I^5c>ic5<i 911% ^ (Receptacle) i i>W 

2|c?I1'StC=t fesr ot ^ 'aiR>fi'Q> (waste water) 

cbMiw^i 1^?imeffeBT ^R^fatvs ^ 

^ alc^ilsrci <ij<n^l<i I 

'Q^il^l^i ^"iln 

C8|^n?r ^ 'cjfH ^®iBr c^i^®r ^j®Tt^?i?r i ^Pi?; ^iR'oRf 

>i5i<i5iit<%.5i w c^M ^ 'Q?d^^rl^ wrw 

I csN?r "51^^ ^ i ^it^ 

c^[^, ai^'II^h, 

"f®T, <P(.«n'^ ^lRIerj<i» filPilci <ij<i^« ^ I 

i£l ^ ^ c^^icei'>1 1^ wa ^ I 

CW : C5TO (£1^ ^ ^1CVbiP< ^^p'5 | (OTI^ 

<plci^i '©^, <p<pI*1(5?i (Normal) 2fp5^ 'st1>o|?i £|PwlW '©f^ 

t£|'^ <P* 1 (.V!s»ip< ^5^*5 "fe" (?«IKf I t£|?r'^ c£|^»i'a|(.'9 P'ST|^*i 

'Sfs^ I 

c£l^ 'eitn 'Q?rlf^ 1^5# ^^ili^-i£i^ ^iw?r ^ ^ ^ %tiR ^ 

<po5i I c?r5K-i. p^|?i«i '»iiR»5 'STifSt^ ^lR»5 vs. ^(.«i<pI5’9 -^IRS i 







































«nlWI>! ^iRftC ^l-sic*in»5> ^^icikI'^I^i, 

HI'Brfa, 'q»ilPl'ilRi ^6 csfB' ^siJlW-CSfS' ^51^ ^'olcHlw'Sn ^lPi«l^K -^ilRfS ftfS" 

«?lf5m ^T1^, <I'1W<Ii»|5T-, *11% ^ CfPr^ csm 'ailSlJwi? *ft% 

xi’H'! 'Qirto c?r ^iw ^i4W»i ^ 

1^ ^rfteFCsr ^?rf I PPPT: ^rt«W*r OFS* (Great) ^^i’sit.^p C^ 

R^T'ol «JW w fiwH f^rf^ ^qj^i^l 



■fSsr : CSTOrftl^ 'CSflith ^"llwn lR»<lfl-i 'S HIR OJf^ 

fit.'® o. ^Iwn ^l^'q»lR'oi ^SRt dIRila 8. <pt.^5i 

>i^r55f CTCTi?r ^R<q|aic>o| ^ ^pH^T ^flc?r ‘iro* ^iS^'ok^ 

^»llc'® I 

<t. Hifi^l •llX"1 ^^ICVO ^(."9 I 

'b. ^j^^W'Si 'aiI^Ri'» •fiR' css^^rfSiS^^^C' CS5^ ♦TlR^ <p^icvo i 
(.<ikv^si ^SRc5n ^t.'® I 

br, ^H'l^'o ^l<i 'n»i«i i>lR«.«i >^15^ ^i4<p1R'®I -hSI^I ^ I 

b, ‘>i<iHw 1^1’i'i^'® ^iRi^ ^ I 































^ I SlCill'ST^il^sl (^ I 

^ I ^«iIw^i <i)<i^I^i I 

V5 I 'Q^lt5l^ ^01 iw^ '‘llR^I ^(.gl^ ^ I 

^fw^snsf 

'QTfte -gjeilw^i (2|RR'5>l’»f ^ I 

(.<i|Ns«n ^ I 

NO. RR>?i ^??*r IBf^'® i 

8. 'STTl^ -31=11 W<1 l^'a^jRxP I 

^ I Csl^rl^ 'SHl'GM ^®i|w^i I^ailii«i &iij» '53J» ^<p'ok<i '=>i?i*i RRj 5| fSR?^ 1 

^ I f§3PT^ c^T^ 'QTrte ^ I 

'0 I C2pTt^ <pl^2Kf% I 

8 I 'S^f^t^ 5j«ll^l I 


(TT %m Jii^ic^j ^ <Mi^^ %s^ ^ ^ NSTite ^ i 

'SHil5|<i '^pTB' 2f*fl^ £|^f^ ('^) c<il^D®i (’^) GfiPTt^ I ’^RN ^iR^i W’fsrtsit R?iai(.H^i 

^R^H RR <P(.^i*i '3|<i'^l*i 'Q R(.?j|Rt^s <pIc'st^ 5 sq<ic.*in I '0(.<i >1NR‘^^5‘ 

RR^ ^«ilw %s^ WT^ I 

i I (.<11 vs 81 'QTrfsi^ ^®ilw^i 'oi^R<f ’^l‘? 

^ I 's^fD'R ’^pn^ ^iRc<p <p^ ^©M^fi^rR ■’^©^ <piii "^p 

'5 I OSpTR 'Q^rf^R' ^®ilw^i '*i*^^l ^ Rc?J "^P 

8 I (.<il'©8i '5|^^ 'Q^rfSI^ ^81R <PjMiPlR ^ Rc^j 2R5|*f <p<il 

(P I RRjfi Rc^ilfe'© (.8il(.<p^i fef^sWMTr%s^ s|ciil'8r*i C^P 



(Bat0e cool«r) 


fllwiw *iiftr 'fti’i'iwi Tf*rtRc¥'*ll«¥iw 

w ^lnh CTt¥'¥ft^ I 4 ItitIw ih\ 

iFiiL* HhitFi t^H ijo^'ni iflh Iiil^ti^ HiRw Hltflu vH^^juilii 

Riin'i «| cflw t*ibi i 

c^|vT^*rli-*w iWiwff 

w1'o*i ^in ^ ^ttn w I 

>, ul&nlLii"H's Hpln TJUn I 

n\iA isw*i (fliieii yim 

^■rtT-w 'dW 





^*0 

M|W| OEpTlTWiT 'Stifsifl yilOH ’^C®t M&BIIWiH I iflflj 'tfflfSlfl ’Itflft 

I w'i'l'KiIS *hpr 'ill^ 









































‘ ^1(.<P I ^ 'STTi^ 


W^\ 

wSp'sriwH’^i^c^q fer 

I ^IWf ^(.OI^GJ^ ^ I *111^ ^51^ 'Q 

(,jiIai<P'ol5$i(,<p ’itT'f '^s’^it^^RT ^iPi Rtii '^(,<il’1 ^1(,^ <p?i(,«n £fl^ 

I I (.^Ivsc.*?! <1lPl <l(,ai?l 'Q^ 

^ 'Q W<I»|15^1W<I mCST >l^l<l<ll< 

^^i,^5)l^^ ^llw e|<||I^NO I WT ’flU^RT «1tU2I^ |iN‘'8 


STiTg 


Cold, liquid Evaporator 
state refrigerant^! 

Expansionj 
Valve 

Ambient, 

Provides En| 


Hot 

Water 

Outlet 


Cold 

Water 

Inlet 



^ Warmer, gaseous 
state refrigerant 


Xolder 

Dehumidified 

Air 


Compressor 


■ Hot, gaseous 
state refrigerant 


Condenser 


I Super-cooled 
liquid state 
i I refrigerant 


L “ -^-- 

ftar ^8.'0 c^if^'srlG«i‘*f^c t£|'^5,(.«i^GS<p R?l^i 


^8.(t 

c®9f|^ wGpBtiw*^ 'Q ^cei<pt5^ W\^ c^\m C#*K OSTTO 

I5l^^ 'STTl^t^ '^T’jc'i^i I ^c®i<pI]5<p c<i1^«i c<p1w 1 '^lc*i 

<p^il I ‘^i'?r 'ST'ij 2|c?il'sr*i I (ii1^ 'Q'stc'i Rcw^ <p^ic.«iR *^1'^ ^spcr 

Xt^?f ’syhl'a^i'^^ I 
































iV8 




fi|»f 

i.^ftrfr c^t^^®Ti?r c^ ^I^c's K®T? 

'S.'QUl'CN ^fil|<l 'Q 'QTTtsffa^ £|<p1^i(.'»'1 I 


i.t£|’^5(^ ^(.ffl<pl!5<p vQTlf^'^eTt^ 'Q 'QTlTsffe-^^^IR m; | 


i. w&®rlwH 'Q ^(.ei<pII5<p Rpl^ ^51^ 'Q^rfsi^ 'Q 

^iwf 5.(.«i<i>(5'^ 's fSsF ^ <p|^2f®rtPr i 

NO. 0®-^ wf&'SrlW-H NS ^C«1<»II5<I> 'QTrf5t^ ^ 



Pt(.*i esprit '51^^ '^pTt^ <^1'^ 'GTiTsrf^ c^ <u<i^^ i i 

c^\m "51^^ vsTTi^ 's c^ ^rw© w ^mt^r 

CPfW^'Prc^ i]?r <ij<ir15i c^f^fT I 

i. ospTf^'Qiil^l^i ^®ih 'QTft5i1^-if] ii’«bi 'Q^ '% "^n^^Rlrr? 

'QTTl^-^^ 'Q 

v5. 'Q C^? 

8. (.<i|no8i 'QTrf5i^'^«Ti^ 'G c^■^?T?r^? 

(.<l'o®1 'S^f^ ^«lk ^ I 



sfs|5r*iar 









mm- 

i) A) \5) w^ 8) (^itf¥nf^ 1^) <t) 

'b) IPT^ I 


Wllf^: 

^) fl5^<i ^) (*glw< TO'S) c^Tf^ 
'QO^jRiSv C^# br) <Pj|Pl«llG r^^<) ^5f5l^ I 


ciRn% ^) ^) s) ^51% I 


mt- 

^) TOTOSpTC^ '^lc'4 'A'^K ^rtTOH" ®li5,*i ^'©Ic^lc^l^c 

^1 

^) TOff^Nl% n^Swn gfl^W 45^ C^>W sfl^ ' 

i^ftcii ^ I 

o) 5 barTO'^l^^^ ii5.cSl(.'STi N 2 ^llPT Pic^^ IFK <;hi(.^© 1 

8) <p-iCVb*i=>l1W’Ei C*f^ £[t^^ il^NIw^l fifN’ (gfe. <P5l(.'o ^ I 


igfift, <P?lG^s 


<£]’^ sjlc,^ 






it 


’twrnisr: 

i) ^) «) 8) %^\\^ (^5rff¥# 1^) (?) 

'b) iFT^ I 

i) c^) C5tw vs) 8) C^ 


^) 'Q ^5t5r» ^ i c^ csrf^wii;^ 

^pHIvS'® C’tw '^iW (^Ji^ i£l^ 'a|)w<pfi5 

'^if^ c^ %?r c^tw (.^R(.<p1c.'®ci (S2pTf^ ftus c^ fror 

c^fw cvifHc^K'6^1 ^ c^ fe?r fen ntt*^ ^ ^s^?iin 

^ i£i^ cnw wR(.<p1c'^ (?^rKt c^ wf^^itsr nw '5i^ ^ i 


^) nM' oiPitij <pHfe'!!5 -vDo ntM ^ n^ 'so fef^ 

'oji5j?ii»i I cnsf C5ife^?pt^^ wt^^ nM nw <p^i(.^ i 

i(?-'^o fefeS" c^ ^pHfe’cj 'sn^^ 'Q^ fenf ^ nWs (1w 

w^) I fen 'Q fe'ioi's^ 'iife'^ mi^ fees* fei:?r nw '(a 

c^fw <p(.5i ^nfe^ ent^ cro "^rm fet?r i 





>) v5t^ C^ C5l1%; 


C5jw o) 8) 's'^ w (J-) ?rtTrt^ 


^IC'SmI «fK: 

i I c^tw <p*^i\S'Gs c^ fe?r ^n^*R 

feo ^ C^ fror C’t^ csrf^wf^ ^ CfipTf^ C*^ R»^[)1'^ 

C5|w cijRwic^^i ^ c^ %?r ^ 

C’tW wRt<p|(.«^^l C’^IHT C^ I 

^) ^t%?r ^ ^o <lt?nT ms ^ ^o 


lil ^(t-^o C^ <P*^I^'!!S C’t^SR 'Q^ 1%^ «W ^ 

'sr*ij) I <iR <fl^l **ll(.<p N5(.<i Wf^TlT^ ^1W <^0^0 ^(.<1 I 


8) w&'ssrk’Si^ PiPi'ssR W C^ (.^(Piwl*^ ^ 

Rf^opf ^ I <ll'sh ^’PTR^'lR ^ C^ I 'Q^ 

(RvjT^R ’tl?^) ch&'StIw^I 


<p|w^ '£RC®R‘ ^R^H, 5.'ol(.'^iw'5w5i ^[WR ^R»iH ^^ojlR ^4c'q’*pH I 




^) '5fR5»R 'Q Jill^-^ ^oH^RTR^f^f^ PiPi'»R 'Q C^^<PlR®f jiII^^i 

C^lf^ G5^ <pjK Rc.il <Pii(.'o RC.<i 1 ^RCSpR <P5|R ^ '^i<P‘*R‘ 'Q Rj-^oN ’^II^ji 





1?^: 


; '^IC'SK.^’SI cy^ !2|t<ll'sri ^'=Tr I 


^ (7T^ ^j|^<ji»l ^^l1^ wr 

^Ui<p ^ I tilwctsi ^ •TT 'S <q>^c2|>iw<l ^1^ <P(,^ I 


'o. W\^ wr f^snw 'q^ ^ ^ ^ {7Twsr w&'Stiw^ 

Plfi'®h \5p5c?l feo ^ I 



8 


'sn^Ttsn^: W&'STiW“K 

i) ^) C^ NS) v3|ji(.®T1 f% 8 ) tit^ 


i) RPi'sl^i '»isn'» ^ -qs^ic^s I 

'O) Ir^I?j<p RPi'oIw 'st^I ^(.®i Rj'^&I'st 'o 1®1'» Pi(5 Rc.^ r,(.<i I 

8) pJlol'ST oil'll.*! '0|ci'0’^ <P^I(.^ ^(.<1 I 

< 2 “) < p ^ ic '® ^(.<11 




(t 

RR>|;| l^vol 'a|'^1<P5lH 


m\mi 

Wtlf^: 

^) ^smwt^^rm c^ ^) c^ n) m c^ ^) ^ ^) ^jm ^) c^n^ 

^\^\9 ’^) C^St^ fSc^tei I 
^IC'SKl 

^pra"5tR ^ui^i-si '8 fScer^i '>ii;i,k<ij i 

v!>)'^5TO^rc^ c^ c^lHt^ ^srf^ fScw fe?r'5n1^'^»c^1^r© i 

8) TTRn^zKsr c^, t:?}^, ^»»iti^ t^, <pi(.-i<plb?, w, ^'tn^, 'q w ^ 

wk'**f Rfefi ^<p'»k<i I 








*i9«i'i<i I’P'si 'oi'^i^M 


>|HI>IH: 

^) c^wiPn «r) (S 

Wfll^: 

3i*r 

4lt®M «(Hi 

i) <p»((.k|'^(.'9?i ^raTs?f®^ (Sw (.<pwlPi*i Jl'ni.'ov 4 R>I5t(.«i <i|-<I(.'b i 

^) 'olwl'olw <ial’?^WT ®lfi«i>l'a «P'at'o i 

«) 1^fw c^PK- f^i^, »w^, <Mw<t'fi5< w, «i5i« c®f5 i£i^ ^c?ra *i%?H 





^) ^jl^'Sri^j-Mei r?r) c^ ^) C^ ^) ^S) ^) (?Tt^ 


i) af'jlv^ "“lilt's, Pi Cl 'Q 


o) <plc*i<pn5< w, w?ilRv^ I 

8) <pa|(^J1(.51^1 'ojci'O csl^ 01 R(.<1 I 

(?) c^ ’1 j1’^(.<p^ 'Q oil’tk^s I 

'jd) ’^c<p'i> c^ '^iRk<jj <p^c^l^ •rfS’-c^t^ offi^tk^ R(.<i I 











dIis^ I’F'oI 'ai'f^'l 


’flsiWsr: 

’^) ^p^cfiTO' ^) ^Tf^T ^) C^lW ^) <p^(.2|^ ^t?jci 

Wllf^: 


^Ic.'fsra «n^: 

i) (.^«1 Rc^s 4^c<l I 

’^) 2ft^ ^Iciil^l '5|OT Sft^ 8r|)^(.»| '31X<|,'«3» <P^1(.'® RC<1 I 

vO) <pajCiSjJ1$l "51^ <P^](.'0 ^t<l I •^ll<P*1C.*i^l ^|C*1 (.vs®! i!f'jK<PC.<P^C.'^ I 






S» 


’n*TW»r: 

^) wsm ^i^) ^) 'qt:^ wsm ((c^&wt^ 

W’flt^: 

^) cw ’^r) ^sm c^tw (.viRwi^ ^) c^^) c^ 


^k'srn *rK: 

i) ^hG^ns<p ‘'IIFMx ^51^1 <p^ic'o ^c<i I Pig'*i 5^ c*?fw Rfo,f( ^I<ic^ri5<p <p^ci£|'^w<i 

^ttf^lX ^5l**pl «t*ij DlPlCii Rj-^oN C^C't *1^1 (.^ ^G<i I <|R ^^Rno 

<iI^Mg<? ^ ^ 'i>G<i ^IFHx *^**1*^1 '»k®il '®iks?. I <jR ji5^^Rvs 

<llvshG^ I 

^) G^iRj'StIg^I'V <pa^Ga^'1W<^ '»hG'» <P“H|5'» <P’S1G'S ^ 

«£)'^ Rj'ibi'^ 'iil^ji ^ csprt^ c^fsT <p^i(.^ ^ I w c^ 

oiPiG?! c^ c^f^ ioo <iw 1^ ^ii^*R 

G^iRerk^i'v w ^ i ^ c’tusR w ^ c^NW 

I 

<l>ajC/STO‘ Rt PlC'^^ <PG^1 Rcij CSl^fR ^<JC<1'*1*H ^P^IC'O '^G<l I <P^G^ 

«?n^c5T w®T ^ I Pic'>i5g^ ftsrtw ^Rc«t ftsrtw 'spu f%| 

XjRR) ^G®1 '^|'0|R<P <IG®1 Revs ^C<l I 





'»h'® t’P'ol 'oi'^ 


VHIVH : 





wQ*'stIw"H Pic,'^*( ^) C‘®1u5H/(.<pwlPi*i 


WI1%: 


^k'sr^i 

^) Not^ ^ W5| '»l|v3l3c«1l?Il^ W ^ I 

'^) <pajC^Pl^ **11*^ 'tilS'i <P<1C'S I 

8) C'^S^'lh <P^1(.'0 ^ I 

(?) 'SHC^ 'oiRR*'^ <p<i(,^ ^(.<1 I 

'b) '»1«1V!J '^pTo^T'H I 






'oh<i <m|5i i’P'oI 'ai'^ <mI 





WHf^: 

^) c^’^T) ^t) ‘ii^^1W-i'!)l<n'» cS^wMiwi^H ^) 'Qt:^ c^ 


^kefH ^fT^: 

i) ^I'lc^’Ei ^-icel's ^jtc2pTt^ c’tw ^ivS'Scq's c^tw ^**1^ 

<PC11C^ ^C<1 I 

^) 5.1Cei'S >li^C\b PlRl'Ssl-g <p^QSi R-12 R^I?IC<P^1 ■5H Ho (CtbrH 

^l<pl \5l&'s I <jPt ^ic<p 'oc<i PiPi'ssl^i ^lR<i <ijiIc^o ^c<i i 

vo) £RK ^rSiu© I 

8) NQ ^l^B'SCel'G (mt^ «1*i|*j <^5lC^ ^ I 

e) vsHvoIU <15|(;^ VQ ^Heel's 'S ^^>^|v3^5w'iS C2^>^1^1 e1‘it»i <^^IC'fi> ^ I 

'!d) R-12 W 'all^B'SCelCS 22 P.S.I C«i^ ^ I 

R-22 c^ m 45 P.S.I c^T^ I 






>i*apvo| 




ii&b' 


wn%: 

i) ^Jtf^t®Ttft 'Olio'st.«l'i5 £rtC3‘■^Jtf^Rtft Q»*ll«’Sl <P^;c.^s I 

^) PlC'>i5^ <P<i(.^o I 

vs) ^j\(m sic^i'St^?! m ^ 'sm fer 

<P^1C^ RC<1 I 




^sR8|5rc?i?r (Pill'S i 


TIt®lW®r: 

^) w&'Siiw'i3?i '*r) c*riSK?Tc<i>wiI5i'i 
wn%: 

'5i%4lS|fi>Pn adrr 'scgfe^ wt sr) ’t) 'SRi^wr^jm c?wa ’sr) issp ®) '5uimf% 

V) 'St’PT lilW RW t) «1^ I 


^sKBRT *(t*r: 

i) 'si%;gi5||i5iS|^ l^rsrr 1w w ^ wspra' 

Rf^ <pfi(.'o ^(.'^ I 

^) ^^ro2|^'5iRi«r'^*Piw^^^ I 

vo) W2pra1k«p 'si|15R'm ’sc5i%^ 'srs?^ to (?pf5R Rto 

■<M(.'s 55^ I 

8) toe Ri^-ifl^ towT ISiPi*N c^, 'om c*i#, f^ito, cs#^ 

’J^'^SRT ?lN(.'o I 






■HU’pI W'o| 


’n'lW'T: 

^) Pi®i\to c^cj3i®i ^ (.^wlPi*i 

WHl^: 


’^) <jail<*t' 9 Wt {.<PwlPi*i C^ual(.®i ^Rci^ ^(.<1 1 

8) RRjfi ^Rn*^ ^R^i^ wfe?r ■*pt^i^; ^R^n R'^^c<i 1 





<mI<i i’P'sI 'sh'^'IwI 


<p^j(;;£TO‘ 

WHl^: 

^) ^jl^'SrlJijJHel C^ ^) (m ^) 'Q'm CW ^) 5S) ^ilI>l|15PlH 9|Tm ^7J/^ 

I 


^Ic.'swi 

^) C^f5^ ^C.<^ I 

^) f^T^, PlPl'^!sl^l, <plc.i<pr5K W, CgfB’ ^r*?tt^f^=T eihllovo I 

vs) c^ "ih’lk^© ^ I 

8) 'Q'^ ^ I 

<t) ^(A I 

'Id) ViaiWH 'QTJi^ ^ficvs ^ I 


TP^'JR ^'Id, wGp'srlw-R^siTt^ i£l^j|5i<pfe-if^-^ 






*mI<I 1’P'oI '0)'4^<P5|H 






'sm^i ^) ^) 


WHl^: ^) AV01^ ^) ’t) (5^ 


'^k'sw 

:>) C'»i‘^fv|'iS|w^l C^ak'^'Sr I 

^) <^^(j£|>|<l C5ff5^ <P^1(.^S ^C<1 I 

\s) <q>jiH'^ 'aijlFH^il^i R'Siwii '^kl(.<ij ^ ^ifN^ <p^i(.'o I <plw^ 

s|^c®l^ ^#stK I 

8) ^iFMx ^51**»*h 'st*ij fi>’^&i'sf ®ii5.*i Rcij i <jPi ^ ^nrr 

^i^rcspra’15^ i 






VNVN: 

C?tWC 




(3RI#^5®Fr ^) ■5lf^ C^ 


i) ■&tf^ ^ I 

'o) •il^cSlc'si(«i fwc?r c2|^Tt^ Rc^ I C2|^rf^ i(?o '^.'^.'Q(io •r^ /)-^ ^c<) i 

8) ^ 'Q fiff^ 'ST(.?j(.^ c^ •nhllc^s ^ I 

(t) <ik<i I 







(Epoxy resin) 'Q 


t^ (Hardener) 


^) C?l&^ 


GSpTf^ P?C^ ^C<1 




VO) ^ ^ ^ ^ fe?r ^ ^ ^ fe?r ^ 

<||(.VS |j^ ^<|pf^ ^ ^lc.<P I 

8) t^iwi5w<l C^ ^ ^Q fror CS^IW 

RC<1 I IFl^ 





iS. 



’iHW'r: «Sp'StlMl5<l «|-) 




’t) gfiR w’sr) iFt^«) 


wi#! »tw sf) c»i^ csi^OTt^ 't) tjfiiiRn ^ 

(?f& ®) ^ifw '^Iplispll '8wfi)< CT& I 

i) w&BtlwA3 JUsi^r -Blf^ sTl^ ^ '»h'»<i,'a> 15^ (^H ®|»I«) igfiR 

^5151 olfat';. •fin.'s ^5^ I 


^) ah'! wRt<pl(.‘o<i (?fwlf? 'S ■plf^ ^ Ru|<( 'oh'o Gu|4 

^TW '<p?i(.'o ^ I 



■b) pttsra' ^ -30 of Hg Os ’sn’TW ’H wiw 30 ftfSiB- «tm 5tr«ios 

I 






c’tw i 


’t) ^IM' ^ f^f^ ^) 'Q^ “'l^lT^ «) 

ifo^e^ CJfg- I 


^) w&'sriw'Swsi fiHTPr ^ (^ ^5C?lf^ 

'Q <P'Sic.^s) ^ I 

c^) \5m c’tw c^ c’ti^'Q ^ 

V5) C^tw CVlRwIC^^I Coffer W&'SrlW^ f^Pl'dslW^I 

(t) C^tW CHRwiC*^!3<l ^»|ei*N!5'qiJ C^ *C^^o)l$iJ|v^ <M(.^ 4»W I 

^) <pH|vS'® -30'ofHg i 

H) C’tw CVlRc^k^^l ^ >\\\0b< ^ ^ ^ I io-ict 1^1^ 

^ <p*^i^s!s 'Q^ 'qt;^ t^^rr (5^) i 

br) W&'Srlo^l^ PlPl'GsNfl; '*#srf^ C^ 'QW ^ I 

f&) ^SR^nft 'QerC'i^l fQa|l^l<P I 


co^iw R(.^l^ 'otw ^ 'So ^sTC’W <p<ic'« ^ 

'a|^<li?l W&'StIW'V 5t^ ^^5^ 

vso (t-H OT. ^©fW2rr i 

^vs) '»i'a(s?l»ilR'si RfE^ffi '^'SHf^^^^^-^^] I 





h’P'oI 'o('«^i<p<i*I 


^) C5r^ ’^r) w&'Stiw'Gii ^t) (g% w^) ipt^ I 

wnf^: ’^) wfTOi^^rm c^ ^) i 


^ic.'sra *rKj 

i) n55<i <pi'L?|(.^i^i JiKlc<ii '^l<P‘*H‘'Q RjJi&l'sf oil^*i '<pi'5c^ rw i 

^) 'srfef^ I 

\S)) <p4j(jgjj1<l <P<1(.^ I 

<^) 's^lif^C^^Tr^^l 

'b) 'Q «il^c.l (gf^ <P'g(.ND I 

S) C5^'S Wf^^TsT"^^ I 












'STN^: ^) C^ <) ^5t^ 9f) vf]f^ ^) 5S) ^twr 

''Itf^ ^) (TlW ■^) ^ttf^ W) C^fw '5lW I 

wnt^: ^) ifiTrm csrmm ^) ^ ^f) ^ (5^ i 



i) 

VO) 2t^ ^ %?r ^ ^??»r (^) 

8) ^|ei<pf (Tiw R-iit.\o (V8 ’Ut^ ^ (TTM) i 

fi(^ (TiW PiPi^‘*H‘ %?[ w&'stIw'Sw'si Rj^sw’ei <p*^l'i^c^'i5's nsI^ 5c?r c<p«i(.^ ^ 

^ Iror C'sj^w^i '3 ^ ^ ^ I %?r 

(.'OM)w<i w®i(.'® I 

(t) vijhiwll><^ om 3^ f^i5Ntsr^ ^ ^ ^ ^ 9m 

^ c^TOs ^ I (3T?it^ 'TO ’Iji'iw ^Iror c<p«ic^s to i 

'h) ^ t<n3^)R)<p ^"cTO ''#^ <P5ic'o TO (.i(.<p'5 TO ^^Tfror' 


■^?^^’TO I 

s) ^ i^P5< c^ ^^nror to i 



I 












<pk'8ra 

^) ^ 'iRcSlc'sr-i PiPi'Sji<i-i£i^ C^ -5^^ 'Stf^ '5TSl1?rM' 

■^1 

8) >iHlw^i c^hT >il4i,iwi >ii<iiw^i 

^1 

<t) I 










wnf^: ^) C# ^) I 


<p|(.'8rn 



vo) 9 \(.<^^ f^TTCsr (gf^ ^ Rh<p| ’tPT ’ttf^ fe?r 5c?r 

Tft t?it^ I 







ipi^ ^) ’^) 


wnf^: ^) ^ C’tW c^ I 


^ICi'sni 

i) ^^(.'»| 2f^>pr ^ ^ ^o|ei'5J^'Q» ^<11^ (^ 

^1^) (3fe ^ I 

^) \5t^ C^ (.^Rwk-^-si <pHIv 5'® C’tw ^ 'Q ^TW c^ fe?r 


VO) 

8 ) 

<^) 


c^ c^ c^ %:?r w&'SriwiJ^i PiPisuiw^i ^ 

RC<1 I 



30^of Hg “*1^ wlw 30 


^1 















Wll1^: ^) ■Ptf^ ISIW (7f& -ST) C«tw ’f) 'SH AVO fifBm ’^) 'SSfiT 


5»k'8r5) W: 

i) 1^[u^wf^f?rr5r ^-'b 

C^) C^ C^lRc^lC^^I ^ ^ ^ '»Jl$illV| ^ ^ I )>o-^(t 

CfT^^^Hiv5'5s (f^ (S^) I 

's) w&'srk^i^ PiPi'39|<ifi5 <j(.ai<i 'Q^ 'Q'SrST ^(.<1 1 

8) 1^i:*f*t 'ai^<ll5l (.'iSTC1<1 \k^w<^ <p<1(.^s ^ I 

(^) ^Rs'*H'i^ <pw spjIH"^ 5R Ri^k^i ^k<i^ <p<ic^ i 

*1) ^k^'^jl'S 'ally's 'S I 

br) til I 








wnf^: ' 


^) c^ ?8) 'Gi:^ c^ 


i) ^ 4S3l5.^1^1-il^ ^Kic^j ^ ^ ^ ^ I 

^) ,^l*t 'G cnl^iR Rci( <P5it,\i> ^(,<; I 

8) C,»ll^<l 'G chilli 1^1 ^PiRK Rc.^1 <P^1(,^ I 

<t) 'Q ^ I ^ ^ITRt 

'Q'c^;5T*f Rc?i <ii^icN© -^,(.<11 

^) ^ R'Ci^ic'ST*^ CPf\3Trr '!9ic«il'i>lc<i ^ (.<p<n(.vo ^ liiTrt^ <31^ 

fe?r <tlf^ ^t^5c?r c^peTC^"^ I 
H) ^ C^fes ^ I 

br) C^RPT <P(.^S RC.<1 I 

<&) '>i<p«i 'G ^|5F5< c^T^<p^](.^ I 

io) ^s?*f'?r!iiiR?ic^ \ 

ii) <i)i1?jl51<pfe*RI^ "^1^ <1»W ^l51^51^jN <P51C'S ^(.<1 I 












^) 'S'5iTa^f%*HTa‘^r) ^ ^t) 'oijiw'i « w ®) itw ^) 'J<hjI«<i> 

^) f W) 

^) ^) ’t) PCoK-i?^^) ^) ^ ^\\^\< 

'^) tit^ w) ^ f^'3i<i ’^) (5^^^ I 


^k'sni «rK: 


:>) 

^5) 

8) 


(,^t?(1«i R^Ii>*i <p<ic^!) I 

2n:?nw%r c'tttk ^ i (?t '^i^^lSl <pi(i^i c^ 'q c®rf^ Gpr ^ i 

<pi(i’si (.“iKI'si c^?ij1(.«i 'olcoii^k^ ^ i 

V8 I Lspc»l51 '5IWT ^ 

vaii'iJc^ I ^i<i»i ^ok<p 'Oil's(.<p i 


<ik'© i>®ik®i <Mc^ I 

(?) c^ ®i)5.*i ^'©13 I 

'Jj) WJi ^^iTTf^ <?RjH*iI^i '5\^ ^5^ “'IR^K"^5^^ 








^) ^yr) m 

Wlt%: ^) ’^T) AVO ’t) I 


^) ^llt^: 'S<Jlt'olPl'5N-iil?r %5T^ 'Q^ C^ ^ I 'QTrfSl^ 

l<l‘a[jR>^ fff^^ 'ai)|c^!>lR'5h-ii]'^ c5^ CSff^W Wo ^ I ’3T?5C^ 

I 

'Srt?|4 ^ift^: 'Stt.ij^ ^ ^fft^ "Wo ^ I f^ 

^I<P(.®1 <p^i(.'o I 

'5) 'SiPf'iN ‘*i3l^|: (.*ll^^l 'i5|f?*il®1 R**®! 'Q 'Q'o|^l(.®ll'o 2|(5<P^51 ^P^lC'O ^(.<1 I 

'oj.iic^iR'iJi^i 1wr ^tii(.«i^i's^ <p^it.'o I '5TH <p^(.2i'^w'si '^I'i? 'Q 

<p*i*i C^ <piic.^ ^c<i I 

8) >ti'o|'Si(,»i|\!j fi|iN5?r 'ai3l(.'0|R'5l’q-i£l^ C^ C2flW JgjwSwtl R'^j^C^o 

I <pp5R\5|l5 'S^i^K.fiil^o ejcS^p'IJ^i ^\u^\ \ 

(t) ftW' ^ift^: 'olilC^olR'GlW^I (5^ CSHW f^ ^ I ^R5R^B|l; ^ 

<p|w'5 <p(.?jei Rc®i ^^1 <pw *OTo I 'oi<i'3i^l?i '*pR5Pi^r^ c^Kf^ Rc«i 'ol(*«il 'oiic^ i 

'b) ^sjT'UPfS^ <lft^: 'S^ Rl5|w<| Cfiffw ^lPll5«<1 ^ l5lfvHM WT ^ 'Q^ 
#1^ NQ^ ^srf^ ^JjC^ <PjH|Pl'i5<1 

I 

TFJH csrifer v5(jit'oiR‘isiw^i ^ (m c^if^ c^ ^RjRSn? 
c^Kfw I (.»il'5^i '^15'® f^(5<p'5^i fe?r i 

b-) vUtvfjiJji'B «|f^: ^yitN5j|Ri?iw^i (5^ cfiflwir «?ricvrtii5ili?-^£i^ ^ wr <^»R?R^n) 

I Rc^i^ 'oH'o ^ftU2r ^iRp^o ei<iH 'Q "^w <p^il(.®i ft^'*»*’*i‘ ^ 

^ '“d'f "^5^^ Rfo^ ^ ^R^RvSn? ^ c^KlTT, ^0^ ^I(.^l'>t5j|'5 ^K«!T ^srf^ 






'!)0 

'8T(f5|^ n^>o| 


<j<l^lR4 




b) ^•K.oiw 'oH'o h 31^|: %?r I 'ol'i'o '^RC'sr ^ 

21?!^ ^5#^^ ^ ^ I 

^) <P(.5l«1 'ol«1(,'»5l HjIcvs*! 'PSK Pi'oh HD^|: ^jk\!JCei <ll’51^lfl POT C^ Pc«T 

'a|<l^lfl 'ail'»1(.<l '^'?r?fW^llC*T Silliaji ^|^(,«1 I 

'S) ^ItP ^31^1: 2RR =ll^(.1 Riceiu ^ fW Pc«T ’flP 

^jic^®i cfif^rf^ ^'Q* <p^ic®i ^ftP" 2i<il^ ^(,®i ^<iic^ ‘'ilR^ 

I 

8) ®ll^*1 H^I’pI: C^ ®iI 5.»1 fe?r ^nP £j<llR^ ^ift^ <P51C.^ ^fl®ll ^1<P(.=1 





^JM^AVO ^) 1^ (5^ ’f) 


ibro-’^'Oo 


>) ^ ^-qtjjR)<p ql'^w I 

fW 'oik^ I 

'S) '^'^O ^*1 <P« <P51C'© ^(.<1 I 

8) spjM W^ Pi's 1^1 PrG?i <i>w q,c<] i R^l'sl^i C^TlT wrf^^tTTf^ 

1^1^ wtf^^l^n^ 1^fSl^-v£i^ ''lici^i ^ ^i^l<p|f^ ^c®i <p|w^ '^lS<p I 

^) ^iR^i 5>»i(.«i'S '2j|«i'o ®iR*i l)|«l <pw '^llf^ ^<p<ic^ ^(.<1 I 

^b) ^k^T’^jl'S 'ai<p "^TlT '^IW "^HtUo ^(.<1 I ^iRii ^oT’l^li^l 'b° CT. ^(.®i '6^|'S|<| 


^ ^br, C3 












>lH|V|H: ^) 

I 





i) «i1r(.i 1%tf^ I 

^) ^ ii^(5i(.«ri c^ Ptrnf^ <P'sic.^!> 

^ I 

no) ^\\ '^l^cSlt'ST«^ N 2 to 150 P.S.I ^ (mmfes ^ I 

8) >1l<liW^l C^ ^ 2rf^ erCilC^ >\\k}m ^IMIW^I ^tlcvs 

I 

<?) Ri<p-<£ 1^ ^(.<1 I R<p ^i<P(.®i Pic<P5i (3l^ C^RTTsto I 






'8« 

otfl* <P5ll5i n'^'ol 



■witf^: '^) wi^m ’fpM ^) ^sm (?m csil^isFi^ ’f) i 


«l»ltWI •tW ! 


i) 

«) 

8 ) 

<t) 

>b) 

*») 

yr) 


8|5*Pr 15^ »llt^ lil awlwlo (^ 1#l^ 

'oN'o) tafStx, *p(.<i bIIStc ®iI^*i t'oI5 <m(.'s i 

c’tw «Rwit'6<i <i>«ii®4 i?iw c»tfi? «jRUfspf islw 

^whi <p<it'® I 

■sn^m c®nci> ■pif^ (STsf fe?r c?#wira^ ?s?iw 

■ 55^1 


pfsf (.>(R(.<pk<o'ii c*rrdj'^ii?R5|&'5if^ c^%5rwi^?rrsr •pat'o ^ 1 

ciiRwiw^) '»H«»a?i c^rKT (3?sr '»ji<i>?)iv ®rW5t^ <mc« i 

(?|JW ^ -30 of Hg 'Srt^ 11^ 30 'SJI'JIIIVI ’im 


‘pw ’n**t <i’ti «p?ic.'o ?,(.<i I 

io-itf w’*lt®"5ca <pHI«'!si c’traa'a^'s*tia'sci"R>p(t 1 









>IH|1|M: ^) 'QIII'GIiI ^«in ^) 




Wllt^: ^) C# ’t) ^ AVO ^) 

w I 


i) Pit-^^ wi^^rr^T ^(.<1 vsNs lii^r i-v i 

I>iPi'!!si^il^ "i%rr^ 'Q^ (^ ^ I 

f^#*t 'oi^<ii51 'Qwc^ f^?rtw "^tw <p<5c^o ^ I 

8) 'S^l^f^ SP)M^ R'Slw <plw^ I 

(^) '3||^'5 'Q ^sfg-^‘‘ifW <P^1(.^ I 

'i>) "^TiT ^iw I ^nf^ (tt. 

H) ^e^NlR-si RfB^s^ ^^oH^-i£i cw ^Tff^ ^ I 










C^ ^) CW 9t) 'SWT cw ^S) \k^\^ <^M 


^Ic'sra 

i) (.<1»Rw 'Q^H^ ^«liw^l I iflTTf^,^, 

^ ^ I R>'5i^ic'Sr^ ^ %?r '»ic«iiN»ic<i ^1%!^ ^ I ^ 

^[c?r wcK.'® I 

^) <1lf^ ^ C^ ^ (7?f 

^ I ■*1^ '5|?PTtQT?Tr ^ fe?r ^ i£l^ ^ C<P«1(.^ ^ I I^ITTI^ c^t?rt^ 

^■fe?r wane's I 

^) ^^tT'llc^l'S^ ‘*lR«l>i^l<?^lH: 'Q ^ I 

8) <P^OSTO‘ C^tTlH R(,?l 'Q (.•^<P\tol Rtc?] <P^(^W 

(t) ^tt% «iiw^i ^??*f ^ fe?r ^ i 

2lc.?il'5sr(.*i ^I^3t*r <\^<]^\^ <p^i(.^ ^ I 

'b) ’ff^ ^ ^ ^ ^ I ^ 






'^M‘1 T’P'sl '=>l'4^ 






^) 'STTl^ ^) ’tfl^ ^) t<H3^jR)<p ^ TT) C^ ^) -jiw '5') '^) Pp^'sr W) 

R*f55c7r '^) ^iwM ^) ^ 

Wtlf^: ^)gftrrt^’<) li#^’t) 

c^if^'^) c?rst31 

'^) '8^rl^ 'St^u' R^Im <p^itvsi I (?Kf^ ''tfR' '8Trf5i^ 

^®il(.^i ^ <p^ic's ^(.<11'S^ ®il5.(.*i iii<pn5 '!5|®i'o oihlk^s ^(.<1 '5ri‘«i)c^ ^iR^i sf^f^ 

’^r) c5it=T ^iTsiit c^ Prm cro 'QTif^ $«iiw^i ^ ^ 

'^iRS c^iw^vsR <pw c<ilc\!a ^'b '3|jIFH?iIw^i 'Q ’^(.<p^ ^l(.®il'!?k<i Rt<i i 

«r) ^nt=T ^ ^ I ^ Rwf ^ 

ftpscf >Qin^ mtwm ^ ^ ^o° -H° c^. ’sn?iT ^rn^r ^ 'STrf&m 






Tf»|^ (fl^ <lar) 



(ptychraiitetric Clurt) 

(SHng Pifcliniineler) 

15^ *llwIPI6n 48i)Rr 'a’nr uRmR* <llw i <^^16 <9^ 

'^*nil6fl m ^fli( fbm ^inij omcHi I ki#| 6(4 •ttnlRifiBr ito^’'b16ot ^ 
^ I ffar >.> Jiftmfii'BiHui ^iw t^PiT Jrtnn^ m > ftp ffr ^wpt 
sft ^ "iw^ "W ift ^ ep(w ^ I ^ ^l«iflRi»l«ni "ttifer 

IIIISH +M I 'Sll^ AWlPI (4<B(*H ^ ^1 mw I 

Sling Psyclironieter 



l^^Y-l^il . 

ihLfm::[Yi:iA:r 

m.-k 

ISaf: 

S-^ ^f|^inl(V fclflJil flftll Wifl'fl'l 
i. lift wH*ital (td)'*ll^ 

K '^is^i ^ c^piw+ i^fflittn; (w) 

'5>. Plft?II¥(ll^) ^iftsr 

8, latflu ^h (tw) 

'□iIcHI^ 'sflflw'i vWim •ift*! 

'tt, <5i*i'<d*iPi •tA*^ 

H. CB»llT tiffl^ln ^iHi 

V, HP 










h. "rflT 

^(#ir upiM 

>.i( ty»w»iyc ida ^ CT# ^^innitvr ^ «i»iiih 

artfli wT’ffi'ffrtr ^iw I 



^ qtfM (w)^ C 'M^ niHDI IVMV ^IHI^ iA*\ 

I uiif un ‘i\\M h|iiiii>M M\ n» I 



«■ Rrtit (ii^) ^ffiTn ^^mii piw orfiiPit ftftilf ^ ^ Hw 

»i‘^i* Brthr ortlwl v> I 



». - 4 ^ «h^W (tw)l OE^^VH^titlrf^Wnr ^ 1 #*" SiW -fH I 

VM Tw^wnhwi i 










6f irt «i I ^ (Mimii w fit^twin wii ^iw i 



^ ^1^1 W WW ^ \^ \ 

’Rw ^MI*J dw ftw ^"^¥1 ■iW^wi 'lyirt WTi ^f^rtwiT 



^Uni ^hft ■fftwfll tJ^MI ^W -mh ^ WH ^ 1 4 
^ vmM Ryt [^ «^ii^^gHr 

flW ¥l¥ I ^WtrtW^IW eM¥¥lB| ^ttff I 









mil 





V, OPHTfl»!lT^^ CUT tf l ^H l WW W I fl^OWl 

lft■■cB^flE|lffi^^fl^wn*1w™ *rHw4p®v 

Hfifr ^(IWI 



—Of>hi: i«mpniuiJii—Ki 


hk WW W I i3l0rt W> fl WtWl flj WllH ^ \ 

*i4b^ ortRr wr w i 







(.^fi;^W‘*H’ ®l1^»i ^ <1C®1 I 

?l«T I 



^ ^ I 'qt:# ^ ^ ^ ^©misir, f¥^, ^5#©r c?r 

Ijl^ c^pff^ C9|w 'aiuhj 'QClhPl'g 'SIK ^ I fe ''ife^fJ'lPl'Clc.'fl'Sl JlKIC<lj 

^ 'a Ns^ ?H ^"W2ir ^ ^ntc3Ftt5i®^ c^pff^ R<ciin ^ 

I fe^fei£i»lRi5k <il^ok^ £rtT[ ^ 

'Q '3^5' ^ ^ ^ I ^l5.(.i£t»k>jE^ R^^PiP^o ^ 


^1 


i. 

8. NSw5‘^^Wf^ 

'^^. ^l!q'©l 

H. I 



^ A A & & A 

w f f f 1 f 



i.8 btS 'a«M 


Psvclirometrlc Chni t 


Rtlmlvt HiMnidirit. RH*t 


lOOS 


Eatbalpi*' 
H bl« lb 


Humidity 

Ration 
W lb-, lb 


Nol to S< jU 


Nnmbon and Vain*' 


ar* approximal* 


&rain\ lb 
W • 7000 


Bnib T»mpi 

«»\v«.“r vf 


Point T*Bl^ 


•» DB T 


Dry BnIb T*mpt *T 


ftar. 




GKf C^KI^ I 









fiHff 



^ST%r ^ <\^\L>\< 'srR Wfm wi . 

I RRjfi ^51'*p|-Pi31'»pi^i *ih)c»j RRjfi '®Hl<iRi<i 'srR 
<i'^l(.'il ^ I 

:>. vi$ w ^ w c^ ^ 



'^^rfesFf^si®^ oiuMi ^5RTi^^ 'srK ’fhsTrr '^rt?r i 

NO. ^’^'Q '87:# <ilW (#t C^KIT^T 'oiLq'sk 

8. '8 '87#^^T5^ C«T^ I 

(?. (.^•ic^*^®i t# ^jlSc.*sn] ®il^c.*i5j '3|<i?i^H C^NT?r I 




(Air Conditioning System) 


f*t?R!Br®tHiTr ■sik 's ’U'Dir 'S^'^rw (,«p1(.*iI '^tw?r 

«il'o|t»i'Si ■®T®Pnarf, 'ailg'ol, R'o'^i'ol ^'ojlR R^ia*) filli.silw i 

si^Wwi: 

iiRrRRsf®*i1^?!^ ^ ^ I §w*ii, <is^ ■wnl^ 



IL^'inkl^C J [(tl K iT'IK II 


, (comfort air conditioning) 

^ (Industrial air conditioning) 


^)^^5Piu|R'^^ i£l?(l’Si<pRs*l1^Pi(.'»i5aj (Unitary or room air conditioning system) 

(Split air conditioning system) 

’t) ^jlc.<p'S5T Pi(.^*i (package air conditioning system) 

^) c^5h (Central air conditioning system) 

-stW^ (Direct expansion of DX system) 

(Indirect expansion system) 

^) <£iyl^i<i»Rj*ff^f>lC5H5vi (Summer air conditioning system) 

^) Pic^^ (Winter air conditioning system) 

’t) PiC'>t5^ (Year round air conditioning) 

(comfort air conditioning): 

'alli^Ml^, ^iwm, "5^^ t^oJlfes 


(Industrial air conditioning): 

^ I ^'s 1^, ftsrm, 





'Q 2i^ ^vOjlRc'O "^JW® 

i£i^il<i<pR)‘*rf^-ii]’^^srhs^l'^'s* I 


v£l?il5i<?fe-|f^ Pic^^i (Unitary or room air conditioning system): 

<pj|5fic^s wRM"^ 'SThi<!il <i^\<\<\ c.i?il(.«i (?r 

Rj's?l^*i ^\5R^lR Pic^^ ^ ^ ^^(.'©l 

ii)?jl^i<?R}HRv Pic-^^ I aj|<|jc.a( (,<?|(.»il vbiSRD-i 

12if^I 


air conditioning system): 

t£iiiN<iiRj*if^ ^ ^5Rcis<i 's ^ 

^ ^ I ^^3Rci5 csrf^^ 

(Sflrn^, <pc5h <1T|^, R>^I<1, I (TT 

%sl^'*if^wr ^5^ ^ (?r i) ^v3Ri5ll5 ^ I c£i 

\5r<M ’STOBSf ^ csj^:^ i ^rr«tWs ^ 

^3R«.l5<1 ^ ^<lt(lil «?rf^ %tw b|'Sf<M»'f, C2|>||<1 C.i5jh 5 t^sjtf^ 

(?r 5.SR'5 (.<p c^ <p^ic^s i 

'alN<i>H ^5R*fT Wt C#f C^NT I ^vScvbk R^Piw-si 

^ ^ c*^fw <ifeiH ^Tn?r ^ ^sr?^ si^wf^ ^5#t^ 1^ 

^i(.<p*i I Rc»ji'5 <pc,5ioi I 


HjIcw iil?il5i<pR)HR^ Pic^^ (package air conditioning system): 

o,(?,H,^o ’ttQTrt ^ I ^ tii^i^i^RsviHiw^i ^ nTn;^ 

^®Rc.l? f^Sfv|Rj^ira< (ilTTt^ ^\^9\< 4(.*^iw^ «?rf^, ^ '?PJt%fes ^ I 

^SRcC ^ I ^£1 X^Rd?< 

<i(.ffi t£]i^ t>i'^ i£i'^ <P5ii I f^^^rlw , cspTf^, Pi<p 

(5^, PiC'»i5^ 'slfW^ ^nojIR "^fw fil(.?jN*i -91^ I in^ 

i£]^ <p(ii<i'»ic<i c<pi?iiPifi5 <PG5h wr^ i 
(£|?ih^R>HR< (Central air conditioning system): 

C^it^^\slv5vjf;^?iai< '^'^R>c'© <i1'®l^(.<i» \!ii|<pc5'si 'STlwrl^f^^^W R's-gH ^ 

£lf%1^‘ 'W %OeT 'Wl^ <PCijei ^^Pi(,l3 

c^^trr %ot^Pi?ja'-f i <)«^vs«il w=^ <£i^ 

^(OTT Wt ^ c^5l°1 ‘£l?il’Si<pfe^^ ^ ^ I C^#?r ^ 







(Dinct fl^Htuiaii of DX inpA ^fvpm iw 

#i w '•Iw ilicrt I ww<rtw^<Ai%nwftwf 

^ *tral^ ^idirKt aponiiaa syiteii^: ^ fBv ^Itot 

Mfvii Arfiji# III 

iNfl%T< miH^l>^M* l li< ^ (SotiunydrwiidilfeBine QFtt(ra)« 

#wrtk iimiffl U ^ Brtw <w*iw iwi * *iinHrt'a y 118^: ^ Jrtltflhr 

f rth mifl^Si'iftt Piirt*i (v<iivii 1ftu^m iiiN wi^im invcr <iwt 

#ui n^i^piiBt^riMi •iiMflAvvini4«4«N 

14^'luiii CHvfinr 0<ilf|r^ ^1 nwr^W*! ^(PK^aww •^flw wi 

iiwi ^pwr^nripf 

■I'nui ^ 4wi n I 



kcInrulAlod Mit ■—- 

nufflbfflnii 


C^ridJUtriPD 


>, vnnoL Ww 

10- ^nflr I 

fl^o4hw^‘4«i#lfe^Artw _ 

ftSJF Aftr W®I ftr ^ilH» ^!illV iHm w 

wi ^w»f» ^(3w%ir•ffifW ^wi Wv«ttmii wir 

^wwT wfflr ^tf w^wtiW Ti 

Mi* ^ ^ I ^nuw Mi* ^ o*b* tjw* 

^Mph ■HB^fW ^ w I wm^Wph ^Hfw »iCHr^l*lCTfl »iW 

ftMTO iym fq ff lf i * iHfl I i k^ ni Ef i 


^^00. cA*W-i*nv*vM*ii^M 







(Winter air conditioning system): 

s»R»hR^ t^rrtJcsr ^ «^?iCTr 

Cn^ I 

<j|'oh lajMknu fiw a^w-l R'^l<(wl5i; ^Nlwn ^!W pifi'o ^ 

RQ'® ^I’oh yrf, wft ’«H*i>l*v ^?rt?r IMiw^ 

^ ^ I *11^ ^ (afwir 

€|fiq^'o ^I'oH % Gpln I ^l<f«l^ ailml?! 

B?^> R01O ’e RWlS^inlw^ •nkksj ^IR -^iMklw) ^hI i 


Flow diagram of winter air 
conditioning system 





«l^lK?o ^w <p|xl^'o ^\\ <{H 'oN^NIn '^H WI ^9Trt^ 

RflfSl'* ^WT RflRi'A ^^I Rflfil'6 ^ 

?Pjt-i tt'Wl^ Raft'S ’♦w ^<iA<i\^ ^ I 


^sHwIiiR^Plcsftii (Year round air conditioning): 


'^f^f I ^|^CK|Pl»C» 4'C'»M 

S) i ^ l /^VB* 1 I ^affm ' -q l WW ^ 

<il%c«^ Rtl4(«t ^1 ^ I ^ WW Rc*l^ 

15fw5w ^ ^ I 41'*wK*r ??5tc»iiw&?r fPrt ■^r»i??i w c**iw 







I ’oiHtiRw ^'»^li»«n I^JI^ i3^Mlft< "SiW I 

^ c^ Rflfii'* ^ ^ I« wT»ir 

lii^ *i'iiPi< fif^ ^<p*l?r Rcj^ (wwt 

y 4m (t. 

RSyh 4t^*t Rjspifi^i^h v. ®tm ^o, 4m >^. 4m ♦fw ^‘thr' 
wiil^ wsm, ^Ri?5im, RPim ^^cr^itsm mv, ^?Pii ^om >«. ^ > s. -’n% 

><^4 >^. wn?r i 


Press, reducing 
valve 


f 




Heat reject 



■ Four way 
Valve 


compressor 


condensor 


Press, reducing 
valve 


ili Heat absorb 

■IH—^ 


X Expansion ^ 
device 


Evaporator 


Heat absorb | | | 

COOLING 


^Evaporator 
• Four way 

Valve 



y Expansion 
device 


condensor 


Heat reject to space 

HEATING 


4/ 


1 

u 




Year round Air Conditioner OR Heat Pump 



>. ^ RcH^ ^ 

I 'ol^ Rfilw ’G 'ttjIHI^r ^ l 

^5it*m mic?Rr «im I 


’ftPT ^RT ^ I 4c^ ziwimmr 


^5^nl I 

>0. fiPK ‘ll«l?l ^iw *lHICfl1fl «W5 4 

8. 4m 4C^ ‘jR'fi <\\ »tHi ^ | 

4.141^8W%mnr: 416^^1^ ^ I mtm 

^sai*T, ^w i 

fifipHl/B|6^ 4tvi! Rflft'fi ^Iv, t^lwl 4<si iN m 4f5r i3'»i^'a» 

OTI 

l^l?1CHt ^ I 











^Sft^ WI ^TW© ^ I <3 

b*. ®1?rl^ <pjh: <P(,**I* 'S[«ij t£l1^ <1J<;^'4> I iil1^ ^TT*^W^ (.^f5Pp^’11®1 R(.?l 

c 5 . csrf^Ri confer: c^i^jI^i "^pik ^ i 

io. \to|<p'i3: ^ 'S ^Sfs^X \»|<p'i5 | 

^i\5'5c®l'i5: Rilft^o <P(.^ Rvo^lC^I^ ©T'iJ \b|<pc5<l ^ I 

:>^. R>iiiih wiH^: ^ ^ ^3fT^ RR^^n, %tw 

i'O. **111^ ’tM: 



i8 I '^ftf^ <1^*1 <P^R 'SST'IJ '*tl^ <IJ<;^'© I 

^<t. ’^f1^^'?n?r: ^ic.vtti'^lw’si <\i<\iii'^ ^ I 

^'b. ^ii»iR: ^ND<qi|c.ffi ^c?j(.ci ^ttf^/ '^^i<i^ilc^'Si er-ij ^<i^<?|(.ci %-1^/RR55 

^H. ‘^11^ «ll5,*1 (RpS. ^Rjw): ^C'« RR>j:| 'SS^IC'i GSJ^ 'Q CW W^ 

®lR*1 I 


^.^o <£lir'sH»<|inl PliiaiH: 

^sn^^TlT %stW^Wt 'STtwr Siwi'fsrci ’^stwsrr ^ific^i ^ 

RK5 ^SR^ITT 'aihl^; ^^sT'TOsiT PmaiH i H"n<p|(.«i f^?ft?I»r 

^ ^\o<Mcei ^ i 

%i^ ^ smtm ^ I ^5ft^ 

<\b\Lb 9tw <11% 1<1I^J% f^, %<1% ^ %% <1^1% ^ 

<ij<i^l^i <P5j| •§|">i<p|c6i R?jai*'t <1^1 I ^<1^ Rc<p <p1c«i ib C^. (Tf. 

?NT^i ^omf^rr RuaicM^i w ««fn:si%f& ^ ^ (35^iwt>i5i ^ ^sn^ <ij<i4>i<i ^ ^ i 

<PC‘*I»^ Rw®f <p^1c*i1?l %nTR ^l5.c<pei(;<p R'oK 

(.^^<p|R'stc^<; '5Tt*1J^5r%lll^^fi‘^^'^ I wr R»iR*i '^R(.<P(.®i<i <p*i(.^*i'^l^i 

R'^l(.<i <Pi(.v!9iJil'Si (^^5ti:<11w'i5<i) R'^lw I ^ W^ 

I ^\s«q»l(.8i voM^rfsjt Piiiait'-R ^ <^)<i?^l'^Rl^^1^ I 


^8 i£|l|R4f3>*|%-t£l^^l^V£>| RlliH: 

'Q <iRm ^ <iivsk^5i ^sng^ smm ^ i ^ 
%©t^Rila|t»*1 ^/er^ (Function) W <ll^lc>l<l %l«r ^ i ^srf^miw 
<lR(.<i(.‘‘i^ igf?ix 'oitqvoi i£i^^ %¥ (Factor) 'Sri %st^ c^csr 

^ I Ilwk«1 <\b\(.y\^ (to% C^ b}r% 80% C^ (t(t% 'mt 

^ I ^ ?% ^!#®T R®RR»^jli5 (Humidistate) ^ f^Wt ^ ^ I W 




^4IK*IW w flflJWWtalllT (pe- 

Hnmidifia) frtin b i '^hlSiljdwt 


%iM*1 w iw, ^ * fltffc ^ 1 * 1 *1 twifr flfft J i Bui * \ mm (Cireulatifln) 

I (WET^ W IBm ll'trt Mil w VKM millimif ^(l w ^ I 

#-k Wlitfft. TWwi 

jfty ^ ftww wa wr fli* flWff awifl; wifc; 

ftW^F ^ I ihkw ifr 'ft •tmWl 

'•M *fimH wA^mipii 

v^mm BBttifll 4 ^HviR'*lfr -nt* ^wl I - 



^KQM*! W 

rttrt.fl^’liH ^ w \ i 

w ^IWi •wf ’fv ^ I ’■ft ftrfkv ww ^l*W 

’p ttwir WIT «r rtw ftifw ^iPr ■ #in WffRM, vftfi*! 

I ftwi fflrt wj ^WfW ftpn ww mil ftftrt ww ^ w i 
m TltWl W^IPT H^llv'^RQT W 

()iw>. rtIWtff flxj Flli«) ■.wwltort^^ 

Mtw(ActinlfldCaibcmFil^ «. tiFnftn¥l^4Ar (Ektrcuiic FiUsr) *. W^MEitvft 
^Jt^ (UltiB VwlHto Ifliifh^ %.tft-ftftft^tf^Rnf^m(IU-Bifl3(]dQiH Olyv^ 
;Nara^ l^oA*! 

lltiM mft* ‘IlK ^ WHfl ■li ^ttjW ^ Wf 

Wl 'Wl#ftwSfc MB* ^ ^ntcr) T M#dhl ^ WITWTVTWWrmftv^r 







C*n^ (Absorp) <pw I <j*(.®i <il^M i ^Tr*^T?Fr^ £|f^ ioo <il^o|t''i^i 

'SfSTT So 'oij|<p|^c'oc5v!s e|ciiN*i ^ I 'Q^; -q'l-qci’fi <p|w»j's| ijjw C*tW 

^5ft^ <ij^^iw^i I 

^ ^1‘d5l'»lC^lwi5 C^ (Ray) (Ray) WT 

^ ^sttf^Prcw mi\m ^ i ^ Sit 

tf^fpK Iflt^ (Spray nozole) ^ Wfer ^ ^ i 

<ll^C,'© ^ 5 Rft^ '^<ll'J I <PC .®1 <ll^l'^ f^'W^ I 

'sn^ ^5^ 'aiftl(.'ST»j (O 2 ) "^^St <ili>(.^s 'aiftic«r«i 'srf^pw I ^STt^rat 

^ ^ w '''if^^?'tT^^ 'mm ^ <i%rK ^ 1 ^ 

'3|fii|c.'STc.i'SJ ep^R ?T ’fR’W I ^spilTR ’sn^fTO C^ C^Ji\ ^-^ST^lt^ 

aR=r W <ll^1>IC<» W «?nw I ^alN1^>il?J4 '3 W ^RilC'Srw^l ^ 

cwr Rijfai^s sctsr, 

c#f I ^ <ij<i^iii ^ ’^pt 

#^=Rt3nTr WRRT ^s '^3F m\ ^ m. (Fresh Air) m\ 

slc^iN^^i W 2|C^ I ^ops’lf^wr W "^PopT (Air tight) <£(^ WSff 

'Sfhleil ^ w ^1(.<P I ^(,®1 <P(,**P ^'S* <ll^ '>1<l<l^llc^<si Wt«TpTT ^1(.<P I <lltw<l 

^ (Fresh Air) sjTO*R 'Q ^foR ^ I m 'srPlJW 

mm ?mnR ^ w ^ 1 ^ ^ftc'Srw^i ^ 1 

-qltw'si '5^ ^ c'oPSc'iS^i ^ (Louver) ^ 

Pi?iai'’t^^^'^ I 




^5R]RI "e#!^ ^ va|Hl<Mf^N 0 ^ ^ (Noise) f^Wf ^ fifmwsT l 

%ops’*lf^W®R ^ wRPPR ^f5c<ic.*R 1^ ’^iSr ^ 'Sm^ 

'spf^<p^] I (.<p|c*il (.<?lc*il 'Q^ cm^ <P(.^i, vs 1 (.> 1^1 'ST«ij f^^ilgvo "^T^jJsRR ^<it 

smm m\m ^ c^n?iT ^sRRtf^ ^ r 

Rwo-il V5t^ Rj'Sflt'l ^muo ^ t£l^ ^ <Pi(l(.*il'Jl W^ Vtolw-g 'a||S'5c«10> %T, 


(TTFrt^ l<1(.<li>-il WPT<P<l(.vs ^ t£l^ m <P»(l(.*il'Jl W^ vtol^-g <«icon>, vsnwiW m, 

RjR'S'StK C^iRt'HJN 2|^ <j<|^vs ^ I ^ tSRc.'S^I 

WIR Slt^ lilTTR ^ellw^l I CS[pR ^ RilRlvs 

<P(.'SP<1 ^ ^SRT ^Riql^sT»1<p "^f^ST I ’^it C^iPttJR <pH»1'stR\o 

^RRII^^ '*1^ CS^ ?l**1»l ^fhQTlT I 





GSlPrf^m^ I 

vs. <pa^wi'^^ cii?ii<i<pRj*ff^ <ioi(.^o '% c^Hlrr? 

8. iiiiii^i<^R)*t1^ wo'^c^Hnr? 

V. (Tf^K C^Wt¥? 


e&. R?jai‘’T C^Wf^? 

io. 'aily^l R^ia'-t <;eic'o ^ C^Ht?r? 

C^Wt¥? 


r^ I 



fiW 

fSsPT^ %o#W^ iilTnwf%*tRx PlC'>^W^l I 

vs. I 

8. vil^il^i<pRs^tf^ 'S 'oil^vsi R?[i^ -91^1%I 

(t. ‘il?lN<)»R9*tf^<li^olC31^l ?tf^1^wf'Q I 

'b. 'Q?P^ ^ RiiaiH 



^1%, t^sjtf^ l^wt fiffem:^ 
iiiTrfwfe*ff^ ^ I <ij<iRhRjf^<p 'Q 1%^ 's 'oiiij'sl Rijai'-t 

t£l^ i£] ^ ^ 1%^ Wltf^ ^ ^ I 

PlC^C^51 ^#f§T 

i. 5.^R'i5lR il?j|<i<pRjHR<. Pi(.'>i5c^ 'Q 'a^lifol fiiifai^ "^P 

e. N4R9«|f^-i£]^ ^ ^ ? 

"^Ttgnt'Q' 




(Direct expansion central airconditioning system) 


0.5 '»i5,«iS <srw*lH^ 

5. ■^nsrit 'fltritr 'sf^ ia «. ■art?r ia s. i£i?rRR5fe»K a. >atinr 

'SRT ’Ult’FT 0. 4 (£1^ ^ tPH *>. br. ^'okHIwun J». liraltr R^ln 5o. 

sntsif^Til^ i£i'^’’ii=m^ 5 | 5 i« 55 . •fHttoHJiw 's?rfBH *rp»r 5 ^. 50. ■^>rosm 

'iRtH' 'ulw 58. <M(.vsi'»ll<l 5ft. 31^^50. I^r.^tri^ I 



ftaro.5 £5itrat >£i'5r»ii5m CTti®r i£iaHoI?(*ilHKf5n:^ 


O.^ V9|^M8 i4raf»l1=rt5T W^l*! i£HlNlofe*lR< «iailtc*n OlPlOl: 

5. «c»K “eitn wspRT o c^feiiT o?if5i?r o. 8. w5i?r sitmr «. 

>£l'9nt5m 0. <^. OllfV.w'B^ bf. (7r»ltt?f5ir!». 1^^5t?I»r 

5o. <pw=i (l^1<r) 55. TMi*] (1^51?r) 5^. ert^ 5«. 'ajHIs 58. i<t. ^®r 50. 

CsprliT C’l®i 5*1. CspI1?r^t®t®lBr bb^. R^ln bO. ^W®1 ^.o. 3I"H ^fOTBr ^^.^<1*1 In 

^o. cgitN' C5^ ^8. C5^i1^ ^(t.ia[i§K ^0. IoR,iSfviRi|i5 ^«i. 

(j5'*ilMbH oliiH («lltsif^’g^) ^ 0 . R®Ii|I5i»i'itiiii ((3i>»i f^dSo oc»pt *11150 

00 . l^fil'SetH I 


■^51^05, 








^8^ 


Vl^ur CKlltt^re^iOik ritreifE(iJ!|(nn yfdk 



■f^f^ (OTt?r ^I'oH i^iTrt?r Rp^iw^i ^I?ei*vs ^Pi*y <pcii(.®i^ Iror 

fii^lR.'® ^ I ^PK/fiJS'v ^ciic.®i5i 2|i?rl^T^t?r ^ c^tw* 

(irN/?t^) ^ (£ 1 ^ I^SRiR»3^5j1'5 ^\i{\ vailq>a1 I R?lfi's ^1'ah Ol?I1^ ^j1i ^\i^\ 

'ailS'Ccsi'S Rc?i I R^l«( 

v»i^ci>^] tP^T?r Pifsi*s t&^lw fi|v!»jHva*i I ‘^I'oIg^ &<£1»1^Ic<i ^'*p 

^ I 'a(ft|C'8rci5i slc^jlefi (?TN^ 

^G5I I 

AW^ A\Aiii RiJPiR'a 'a|'(*l'«W| Rc?! 

i. ^PJK (Circulating Fan) 

%5l^R?iaiH 'qjl'Hlwiai (Air Conditioning apparatus) 

'S. R^ifiva ^1'olc^n ^^i<il55lc^'Si (supply air duct) 

<t. vsl^iJ (Returened air duct) 

'h. R><iR) <ql\Dl»i %pf (Returened air grills) 

'5f#^ ^ (Fresh sir intake or duct) 

\r, A\'^\^ <if3*l»lwi5 (Air cleaning filters) 

Sft. R?iaic^^ <3 (Controlling dampers and grills) 
































va.8 PlSt®r ‘<RI1Wfe>^-»iRr 

R,»ilijc<pn JiKk<jj il'ol ^ <ic®i Pica'S»i i w-^ou^, 

^viiip cror ^ I ^ vbi^wi 

€1^51^ flt^ CPp^lW ^RIC^ I 

(^•icsb^ip^ i£Rl1? ^I'op^ wQ*'8t1w‘l^ 

^c?r I <pc?i«ili5 ^I'ops; ^Spc5«i I ;£)’^ fe?r 

‘^liT W8(^ ^ 

^c.?i I 'SC’H 515,^ vbl^wS RT wl'i>-siDlP>o ^(,?i ^Ic-^p l 'a^iPln 


1^ (3FCsr ^ Colter 'm ^ WtB 

^f^Wpi'o I <P*iCVb*j^lw<i ^frt^ il'ol ej'ij ^ I ^ ^TRR'^o 

^1 










































;^88 


«Wir-v!> 


i. f5wi<i ^l^km vbl^wB iii?j|<i<i»Rj-*|f^ Pic^^ i 

vbi^wS C^T^FT 

'0. vbl^wB C>T§K 


8. \toi^wS '^R'ST ^InsI'^ <1J<1'3^I«I £|^KBi 1I 'a|?l>*i ^ I 

(^. vb'i^Wi (TT^K lit^Q I 

5H>^|^»l<p fif?f 

i. V!5|R(.5 iS C.'liiq i£lijl<fl<pR9*rf^ Pi(.'»i 5(,»I'51 f&3[ <PW f£f^'0 ^ I 

vifll^wS C'iSH l^li^l<1<pR^‘*^f^p1(.'^(.i^^l I 



\^u><\ ^'s 'pfhQ I 

^5[^[Rsft \5^5>?|5. I ^ ^ i£l?ll<l<pR>^ff^-iil ^tfw I 

i. ^l^wS (TTtK ^iJl<1<l>R>*lf^-cil^ 

O. C^R iiliil'g<pfe‘*|R^C(,<P \!fllRW§ "^F 

8. ^I^WS (TT^l^ ;£lilH^Rj*rt^-i£l ^SJMBT 

<t. ^ C'^ih \toRw5 <ij<i^l5i c^? 



(Indirect central airconditioning) 
8.i (7f§t*r (iiiii^^IS»-iR<-tiRr1Sar: 



^j1'» <£;^<P Rp®! <Pi(,*1<P'‘f^ V5. '^Tltil^ 8. 

e. t£iTrl?r ^ ^utiTpr ^ ^ b-. m R)R^\3'eri5i fe. 

io. i£l?|t^1tp%t^ ii. Itt^'^ ivo. 'STlf&t^ <1W 

ftar: 8.i ^-ivtol^wS c^aJR iil?il<i<i>R>*ff^ ?f|^ 



















































































































































mMii viMfi 

>, BftM fWW ^ nnWlli fW f^LliMlH flLfltPWl*^ IWBI KlVM 
1M^«L|)BMicri^(li«Tf^ s. ^ty y fa v. toi wfiriSf ». (6% *iB n i 

#%», HWIT i*. flfcrf H <lWtt* IVftiT iff. 

ftWW i ft^ i flW ». WW rt tTB i w >\ anmr >v. omir ovlftv iK mir wft ^o. «if 

^=wisfP^ VHt *t(% ^ V. «ilftiT ftwfipr 

wih 44. ?jpr¥wr IJiiW ^ ^qCllh ^dW"i 'Ww 

tf4*iN rtw I 

fldiR opffir^ 4itf 'Ntw ^Bgw w -«a»ijiW^ ^otiii flv 

I ^ i *n ww ^ r i t4 * 1*1 Tt c ilfi -w fl g ff *i inwi 

AnD* ^W»r (rtitr vjh rtrt ■il#iH i*1#4fl ’fftaw ^wh filin (wlw tjajh^ w i wlw 

flWf R^m wsnp l^vo ^ w1 wih- 

Cwiiigg) ^iW¥OT*(faH 'g | iP i 
rtWf’WlfUftr ^nt Wt I M>ikrl ■'mH inl ilff- 

c4nHr ^ wftw #i*T «wHr ^iDt ^iwr ^cfi, ^RhiH 

Avikv WflU WW '^*1JWI 


























^ <^1^ C5c?r c#f w ^5[f^ ii'csi^rPiV!) ^-vaii^ii^K|pr ^ ^ i 

^ ^ <iivsic>i^i 'srtw ^- 

^t^t>12[Pf 'a|<l^l^| I 


I csr:^ c^Ic^ <i>^Hc'»i» 


'Rf^ 'e«1^ %?r ^I^(.?l <W?lt^ <IJ<I?(1 «*(W I 

<p^il '*i(.ip'Q £fi^<pl(.®i Riifi^ <il^l(.'^<i c^ *?H(,<p \!)c<i ^ '©c^R »i(.*i I < 11^1 (.'* 1^1 c^ 

R‘i>l<i/RiRi51^1^^<|R ^W<il^lC')i<i C^'srRv© 'a|-)(Rs 

I 


8. c^^ffer ’9|\s|'^ fil<ilR^ '^^Qirf^'wr 'ailS'Cw %?r c^ 

c^ ^ <P’SI(.^ I 'aiRp'1 'Olhlpl^ C5!^^?F^ ^vojIRcv!) '^'tror 

'SfM **(W ^NR<p ^-i£| cwr '®t^ v3||S'5(.®i' 5 ■^twra' C^ ^ I 

t^5t%iK cwm t£i^ ^|\5i3t«ici5 <il^lc>i^i c^ c^ 

’srf3it^'*N‘ til ^Rg<iH '2j^'-k<il’lT I (?r ’srt^^t (7Kn?T ST^ 

i£] v3|^c^|R\s <i1vs1c^-si C^ RRl-si/PiRi5 t£|^ ^c^Ido ’silaiT vsoo 1^^/f^. i ^ '*|C^ 

<11^01 C'^’Si ^Rc^’t S<to <t<to R'5R/RR'5 i 

^i^UciCG <ll^0lc>l5l ^:IC1||R\0 c^ ioo-i^o 1£|^ ^ 

'SIH ^OO RlJl^l/PlRlJ ^ t£l^ I \5l^-i£l^ ?T 

^l^slcai^l 0-^14 ^'StR^ '*1^ ?m W ^l^lc>l^l ^gff^ C^ ^^CVIlR^ I ^ 

'*Rr 'oiijHj TpJt^ 'ail^'StqcS C^ '551^ ^PTK, CSTtN" « 

^l^-i£l <pHi'srR^ <ilR<p ^ I t£i '*Rr <ijR)wc<p wR^-(£i <iN'>i 

il<pR ^(.oil <pjh 'ailS'iJc.ol'iJ C^TC^ V8lVi?-‘il'?r ’fW'*!^ c*n^‘t<i^ <IJ<1^R I 


<t I 'ojlliRijH %y\\>\^ ^I\3i5wi5 0^ R#0 <\^\(,^ii 2|^ C3t^ 2|^ '^^'^R4^!^lc<l eT^TtR^ ^ 

^(.•*p 'ai<i^H<p|3l c»il<p'ST(.*i^i R(.<p ^Rcii ^1^1 <il^lcJi?i £Rf^ cqic.’^^i 

®T <i«il I csp&fl ^ ®T tSiT R^ ^TTsTft 


















































































^WPHT <!<W OT%W*|f ^iHvnil ^Mvm CTt WW rtW 

rtwew’^i ft^iBfrf^Sfoit rtw FWfto wih 

hl w’»ri^flvrtwvRwfe 

fl*lt« IN cw Am ftfif Mlftj* wt Wv I '•KH ftw ^'•l^ ^wR^ w irt# ^ w 

Wri 



M *i^ lw ^in^lM^fti<Lim ^ 1^ 1 

lrf«PM^*fnlY*Ml^1^^ </ri>i B M *flBw iW w w pt tW *nRff 

^HKW W ItH «l ^ I ^ ^fkwSfl tfltm I 0 

m i*v <rti¥ tn* <pmtvn\ « towt i* nih. 

wl&13torggr U &^ kH irt^ nflw 

f#w ^nww wt iw 'tiwi aw i 

mA^iwii, *J iidfl ^(1 ww ww 

'flmifl Jfttt I IWw 'Otemn I^Ttff fflfr ^Sfldk Wit 

ftv^tiilbRriAPM ^wwi Ita wffcrt iiimi^ i iw frirt tow 

w I T WW i a m <lw B M t^ ii m l 4h Wft^ wj 9 ^ 

vkHm^iAch wiwrthr ^itRA 

ftSa^ttwi ^riatry ^ppwaw ftf i*iii 

4LV l^iii wi 
























8.® iBltC!* « 


AC Plt-H3»l 

^•^'!9|^6^1^ AC 

vtol'^ws AC vsN^lmi 

PiijaiH 1 

i. ^•('bl^.wS AC ’IWl^'olW <l'sn>lil 
^smiatr 

•$Pi< <)>««i fl?nw (F-22)<ii? ^imsr 
»if^ <)i«n>ni ^ 41?:^ ^ ^ 1^ 
s’W'i <)l'ok'^ 1 

^Piv <pc?i®i 'STi^nft^ 'STifsi^ i£i 'sn^jc^ 

<pw 

«. '!9l^«§ iflfJuvs (i(<i>n; ^rw R,>ll?)<l> (F-22) 

<ij*i«ii'o ^{.•a 1 

«. 'i(I5|C« \"1 f$,i|l?l<(> (F-22) 

'Sfnstr ■srr'ulw %iw (■^/i^) 

8. vtoftwS ti^Pi ?T 

1 

8. ^H'bl^M^AC «?(<l!?,'S'1 W8 'o<lW 
^SPju <^)<i^l<i *p«l '5^ 1 

(t. <ij<;«i,l’Si 2|(.?jl'ST*i ^'STt 1 

<t. <1J<1^l’fl £|(.^j|'Sfi ^ 1 






^(to 


stpm-B 


^i^«2nsr 




NS. i£i^ <i?^\oci 'o-<i(.*^<i RRjfi f£I^'® i 

8. ^Hvbl^wS (?Pf^ R^cii^i ^ (?m:m 

I 

<t, ^£lilN<^Rj*tf^ NS^ ^ 

I 



RcD^I ^ 'S £|^ '®^eTt^ "PThQ I 

^^\i9l5.W9 Pic^^ ^Srl^ i£i?il'Si<i>Rj*tf^ I ^£ 1 ^ Rj'srl^-i nq 

RcH<i'33 c«nic<p5j slc^il'sri i i£i1^ ^Rohil <P5;cvs'S w c«il(.<i^ ^ l ^ ^^lc<pi5, ?fM, 


C^ wcs^ 


i. ^•ivbl^.wS ^ ^(R^ 

NS. ^l'®Ris ^SR's c^5Nl?r <ij^^Ns 
8. '^pth <^»(.ij8i c^W?r <ij<i^No I 

(t. '5jkc.<i>^i "^nw 



(^ukigi 1|pe dnoiiAllfliier) 

^WCTw ^tiH i w < i ii ^ 1 era-*tiari^iwtw^rmT 

ft* \ lo^ sc *iii6w^w(t w «ii dhi^wi Mjn 

tt Wd t 

-mow WRlR¥lRv«T^nit« 4I» I 



a« ^ *blw (WT ^ iilw flW «. VS^ s, ^fl1I Will 

o fl^w^ IfeiCWm »L w* mwn rtRn ^^mrortf) v. mw»i 

K m>T ertr So. ’^JiT ss^ ^^wiortr wtt^ iWk< ^flWRrtr vol 

"iRti sa. cipii I 

tots mcwSfri wlwAi-N 

4 mwWi TTOH^rtft lartiT fi wi flfiftw wf <#♦ wrffli 

aw^i ^ W?. ftg*T timi T H I , ffiBfe # >c w il ftcfc ^fflr 
qailvn 'W^l WWsrfiUPT -nflwwl 





























'Wwi ifrl KNMi'hliii rit^^ui'h 'iff* 



18* *iil(ff«i 1X1*1 *rtWft"M5w fetw^rtflfr 

C.0 



i. sw^ PwH ^ ift xrtHiiH fl> t. wowB oiKi^^jwoXIt 

II* €.0 4|WK ift'l ^PW 










flftrfl. Hw ». flhrthr^SlF t tifeRr wfl?!' tiwH CTiSf ^flpRr 

Ita tfj® iili^Uftl *i|HB 

«:* •ttm "ini 'IM 



K ^R^in««lT*. iW'flRfl-ftfcf *llftT*flM^ 



wc*i*ik ^ off iWfflL tahc^iBihif a, *tlBf-iW ■HftH "ifri 















^<t 8 


^ ^tfw ^ C^l C^ C^#?TC5^ 

Pi(.'>i5c»i<i '51^ ^S?*f 'Q ^^Rci5<i ’=TPT ^il(.-9'st I ^5r<fK 

C^ iil?j|'s;<pfe^*tf^Pic^(.a('Si ^^’»f 'Q ^S:’»t>n5^ 'flttw 'STf^ C^Pf^ ^ w&'srlw'S'Si 

^ Pi5c«i<i csrc^ ^R^il^ovsi i ^ ^ 

^uRsri^ vii5iwi^i ^ 'qw^ ^ w "11% fin:?im ^ i 

<P«ic,\!fl*i'>ilw^i‘*1lR‘ <il5.w il'ol ^ ^ ^Ic*^ ^l^i(.^ <p«ic'ifl*i'^lw csi?^ 

cunn^ i£]?x \k^h <\i<\^'^ I <ll^oh ^ 'Sf^u 


^ 'Q #r^ w?r ftsim "1^^f% ^nwr 

(OTt^ ^ I dnnH <p(.'*p'si 's 5.1 (.Cl's %T %?r 

(5^tt"ll(.^i'S^i) %s^ w ^"1^^ ciJiTsr (.D^icii i ws"l^ R% %/ ctRl^ 

'sm^ 2im w I 5^% i>cii<M^i ^ %%s 

<P'»P 5i|'ij| 'Q 'a||^lllli^|<P ^ I 


(t.'b "1j|C^'ftt'5|5"1 


i. <ilPlRrj^ '5>(R*'1 <p'*p 


VO. c^nis^ 

8. 'sm^ 

(f. RPi^'f*^ <i“*i 


b-. ?T^hh|ci?i 

(9. <pc5h ^ £|^% 





^fiiil<i<pRjHilw^i Pi(.5r«i c^l<i‘ijf^<p '^iR^ I 

vD. ^jIcW ;ili||^]<pfe-1*l|(.<l<1 t^‘3^jR><P '^iR^ I 

8. ^jIc^st wQ*'3tIc’5i^ ^|5.(.'9«i ^ i 

<t. -'Ui^^ ^-mc^ <11% ^iif^ ^ 

BR?'o I 

'b. <1j1c<p'st <t!% jiIRpS RRsn ^s?*f 

fS%© W I 

5|D*i|^«1^ 

i. <1 jIc^' 8T %r 'ai^'l <PW RR>5l ^ I 

^.'^j|(.<^»'ST ^51^^ t£i?ji<i<pR>'*i*iiw^i ^l^<i'^R> w I 



Rco^i 'ai^cD^nfi^ ^ 'Q i 

t£iijM4R9*Hi< ^ i£iiii^i<i»Rj*Hiw^i ^wr i c^!^ 

I I 

b. <1jl(.<P'ST ^51^'*1‘ ii|?il^i<pRs‘*|*iic^1^1 ® C^PW CSjfS^ <ij<i^h '^^7 

8. <1jl(.<P'sr t£|?il^i<pR}“i*ilw<i Pi(.5r®i w'ssr ’?ic*2pi?r <ij<i^l^i <p^il 
(t. Pi(.5r«i CW 'Q Sf (.<pc.'JST<i 'siOT%[r^ c.<p|*ifi?(.^ C^? 


(Absorption Refrigeration system) 


Absorption C*IW i £|Qhi1?i C*rW ^ ^ I(.<!»?, C^HT?r i 

^ ^ (?*im ^ i <£m \ 

nfto %twc^ ^rf^=?r ^ ^ I f^c>iw eftff^ ^ LPG 

(Lipuified Petrolium Gas) i 


c<pwlPi*i, 0^%<i3<i«?,i’siI (?r' 

C»t1^m ^ ^ Wtw4*tiT PlC^iJv] ^ I Iil1^ ^nfw ^ fl?^lTPT 

C«?tw 'aiMhI I 


^ C*[W (Distriguish between vapour 

compression and vapour absorption sustem) 




i. '»il5.c-q»ei ohil <p<il^i 'a <iiRi<p 

^ 1 

i, '»ll5.C<pci 'SRI 

oTNtM^ 1 

i. 4»it8m<*nw 

4,. 4>(tKi'>ra' sriCT! ^ 1 '»iji<i'St5i<iw « 

OSRlWS^ «l1t4 1 


M). 'Ojei'j) "SfhS <?||<P(,\S) 1 

'5. 1 

8. R‘X'*^ oM-il <P^ll 1 

8. 1 

(f. ^v*f •Tt ^i<P(.®i'S 

Wl 

(t. ’^‘■T'i'srR^ ’*1^'^ 1 

'Id. 1 

^s. ■a[5»Ht(>|^\s CilMCilM wPt 1 

H. (.’1l«*1C<lht <P^ 1 

s. ’'si^wnrwr^f^^^i 

Ir. W®nr^^TTWm^ 1 

\T. COPc#fi 

J*. COP^^ri 

c&. ’^5(1^^ 1 

1 











VAPOUR ABSORPTtCW^ CYCLt 


ftar: b.i W&er1w*lH H^-11 

'b.vs 'suM>hK*H ^nFfter 4i|Ci||i^il 'alPl^l 

vs. 

8 . 

<^. tenlwiJi] 

\b. 

b-. -^IW 
b. 'auH'sr^^l^l 
io. R 

^ftczpTi?v5f»r® 

C^- 021^ 













w 

iB*iM ^Wlftfll rtift ¥iw ^ 11 wic*ilftit aw ew W w WP^ft 
^otcmftvT ^ ^ Wr I WW wiwlBff ^1 wfflr ^mr 1^ *fBhw»Wrttw 
^1 

•isfll*! *ilwrt ftf rtiljT^ftRW 
sAwcrtcw Kmi ^wr fta" prtiwr ma i wiwr ^ftwK ^aw ^ 
WWfll TtW rt^l 'TO WWPhTO f^NlW ♦■ftf rttW Wf WW Wt TOWl 
W W ^MIRW ’IW ^ife#W| ^Hl* ^ I 'IW 

Hflilrt mlMlRil ^1*^ w ^ I 



Ifei hl^ ^hwh MJh w fiH *!iftT€pft1Sar 


tLAlta'^i^lUi 4f mm v|i 4 ( 11*1 ^ir m vw qw aw witwfRfli 

^ Hl 'f l w wi iW) liRffl i« <i’^ (io)ISH^-ihwlEpjtfl ^ wwFM ^ w i ^n 
1W »T gwrtttro > > fti i rt wi BW owi B tfro fa 

wn' far (b) [Mr* virvfa Wfl^ w i ^jcvnnr wr wnf 
^IlCTlfatTW Cli) IWW'TOT fcHwfl ftw rlBW TO I ’TO W ^ wkHfl W CTO {%) 
fflfafl ^ uH l ^ft TO ^i ^1 m i W Hw IW y¥ ^ i wffll l ftj fi fty a^flhmfli 
4 wr, o^IBwvfr^nff ovror^o^ ^iWiMWli ^ wiwi 41EH i qiMRvi <{^ ^iW( 




Tsr%i^ ^ ^ ^ ^ ^ I ^ ^ 




5jj|Tf^ ''tw C’^Rftc^r tror \ st?l^ "^tf^ 

^ ^ ^ ^ (^) <i»*it^-i>ik<i M\w^c^ ^jlwlPi^Jl 

’tJK WT ^ fi5\5(.<lt1 ’ST^ I ^<\ ^sj»f 1^^l1w "^^5^ C'^tflc^T '^ijlc^lRijI 

(\5^) ('S’^) C^ ^ ^(.?l(.«1’fl 'aiMJJ'S'Sl'SJk^t^ 

^ I Wf Rail<JC.<I><l ^iloaiiPl^ll '^\l, <?Li\^ C^fW C*IW 

^ 1^1^ ^ I ^ ^ ^ (V) f6f^ ’m ^ 

c^ f^(8) fSf^ ^jN'St^Iw ^ I irt^ ’tM <iR.'olc^m 


^jiwiR^ii^i wr (ii) 0^) te 

'qjH'ST^I^i (8) i£l SRff^ ^ I ^NC*r ^ ’in^ W 'STtWT "alt^ 

4^I^Ci!glC^irH ^ ^ I WTS^ ^jlt^llRiJl C*fm 

I RRc^k'ssT'i ^iPk.'o j3?I'^'o 'ai<i^'8> I ^Rwak'ST'i ^ ^h<p| ’tlf^, 

^ ^ ’in^ 1^ lil'SluJ'^l'Srl'Sl (br) W ff^ <PC?|(.ei 

^5fM I '3iji<i®r4iw 1^5ipf ^srn:^, ^ iw «?ii^5cst 

'^ijkajiPiijl ’tn^ c*IW ^^5^ ^*1% ^ ^ I 'qk^^lPiiil c*IW^^^srl^ "^5^ 

^ i£i^ (8) Rij'ok^ i ^ (^) 

PlSJ^Vb tilSIC.O^I'STl'S; >6 '3|)h|ei|^'ST|w<l wf^ (.'ST-ilw'Ct.^l fil'OjhvD-i I 

r^TOT'Q^ 


sRt^ "^SF W ^ (S) C^SRk^ C**k^ 

^rk*?r ^#?[ <iMc<p 'Q i '8i:?ife^ 

w I ®#r ^ ^ I ^fHt® %tw ^'s 

<1)<1^^ ^ I ^8o ®f^ (R*li?l1 eoo sttsr 'OUlC.^iRill, i^bro <11® 


>l<tv||i3 gfirr ^ ^jH'Sr^-H W&'Srlw'Ctl vfk^ l lil ^<1^ >k5f s|tTr 

w^ ^?»3^ <(>-ic^*i>iiw ^5(]k5n®^ w wr ^<ik^ ^ i 

WT WfWt^nT <Tkr ■5T<t Rl^ci^iteri ^ I WT 

'G^ "Fk^ ^ I ^'okHlw'S^l Tpsj^ C?k^ 

'oi(.i<p WT ®?nw ^ fiffeit ^rk^ i 





WW iw qwHy 

ftftnw ijt c^fRPd wwlS^ ^rtirf'W Pi^t IB^iw 

iRT VI «r1%wr rti#’a5l wwrthr^ w*rtff 

^Bie * nrih itt*>lWiyrgi>rtfrcvtriftT>g^^^ iwww^vfr 

iVffr ^iWnH *w TyH tin M’m wi •iwk *iw T^q ^wiH I 

R*iIiit ^nw I ^ HiRw R*(lii#^H Tit ^jmjk I ^^wHIwlJi Ttinrm <W¥ 

ftnrwr ^Itft VI ^Nrtt^wtw^wv ^tlRr v*t 
R^wa 1* W*t R-ilii^ sl-fllV ^ ^^hI*B “^R VI api VI 

aV rttf R?llw ^ w »1cf •H'I 4H| BMlHit« Rq VI PSt R?ll*l^ 

Ijp AHiN (4li|I^UK ^ilPfi *M Mift* w ^ cVlw 'ftW 

vita^^^tV*ir PMVi i w i 

*<1IVwrt|tiPfff firf ywjHRw wr ^iwurf i H vafty o<&w!a» 

B?ii 1 a#-tiw -wyi v i ^W i rfh i -wh^U ^ gl^l gaiCT^hwraifff i <Bg^ 
fl!^ 4SniV^lfl4'vvPPV^^PW I 



16 ar= M 'miRfM WWaw 0 P^ •h^t’^Ivrf 










































^.8 PSwtl ^ «?1|1 ^C'O I fi(l% ic- C^lt^ ^8 ^ 

^ |y5<i SHfSoij 'Q ’jJt^ ?,'»l(.'Hlc.iiww ’1^*1 I 


I wr er»(l ^c?i n>S<i 

«(f3RIl>8 





















:>. wfw-^ c^Hlrr? 


'©. 'Q ^5mwf»K W&®t 1 W-H- '>fRt<l»=1 I 


^iHi^«=i<^snff 

i. '>ll'SI'0jh Pli^^\b 'a|jH'ST<^»|iT Pi(.'»^(.*j'SI SKf^iii I 

^^. PiRij|*i (^T^rt^ ffesT '3i^*i I 

8. PlR?ll»l (^NR\b 'qj|<1'ST<f>^ I 


Rco^l '3(^CD^'^fl5 'S I 

'^if^ ^ ^ %§■ tii?ih<pfe-*fRx c^ife <;)<i«^l-si 1^ 

I I vol^l^tol ^^eilcic^ csw^ i£l1^ I 

i. '>1<|>ei '^Ic^l <1J<1^N <P^ll <il?i c^^? 

lii^il'fi^Rj-lRs; c^rfe (?r ’TOfe <ij<iRl'fi 

'S. C^? 

8. RRrrtsr 


(t. ^eTfro*!^ 



c^? 















r 

L 


i 






^ i 


] 


And ttfh #•! ^Ar^wWta'^ 


1 


I 


f^tlivfeulli v^u'IQM'l qivUllivi 





mc^liiir 













































ffef: 


<\,(t ^4|KC*lll ^|W4|: 




i. (Compressor) 

^rrsjw^NHa 'siii'Giii ■$<* 

(7f*1lc^ (Oil Separator) 

^xa(t>lPi\s (Manual operated) voleivo^^vs* RlJl-f 

VO. (Condenser) 


8. RPivsjlti (Receiver) 


(t. M&etIW'HJ 'sr^^'H f^'»R»i 

'^Pii(,?iv» vuhvo, vuHvu, 

•h, (Evaporator) 

(Manual operated) 

H. '4|Jl'$>l,w'i5<l 


b-. ait=r'iife'i>i><i 

400 volt 2.5 Hp 

s>. ^^(pnmp) 

vsrii RRj:^ 

io. caR (Crane) 

<1^1 <p vqvoI^k.^vjj w«i 

ii. a%‘BjTiC^ (Brine Tank) 

'S 'a|l^'>i <pjl*i ^k<p 1 

(Thowtank) 

ivo ptA C®rM''5rM') 

i«. sr, 

vail^s^i ^'Q» ^9^11^1 '®T»1J ^ 1 

<1^1 <P fiNW ‘il'Co Vij(<ll(.*ll ^ 1 ^(.vo 

<PjH ^(.=1 ^51<P 'ai'iJtil Pi(,?l '^rhs^it’^ 1 

(Cane filling 

tank) 


c^i?r (Ice Store) 

^^'S|**pH‘spa| Pl?lfivo ^-sp 1 

RfllstJlM 1 


^^ 08 , 























































i. tisw onw ^ WiHH *1 *. -fidi •liti'n e. 

^ 4AiKf V, ^ tfl^vm 

to 

^l¥WI fl^hKM (iW *1R) wrt iM 

W^ww«aT(->^pioW^wi a^T 

Vjivn iffl.' iRt’¥^* tflrt flT ^NNkn^Pfe 

^fhhrt^^ftft 0^1) 

wu fn^ t^KHi o^w WUftw ftuiWf It cwir^ I tjMm ^ftuw ftw 

fc i f i k i H B Ri iH M ifr ffT-ft C%) 

iH=Ah* *tPr Wft*i CTtt) TO^iT CTifr. (lo) W>T cwrt ur i 

W^rtl ^^11 ^1WI Isir4i, (^i%, 8^) 

^M^icFn^^ rtwio8crfk-ifi^^rtflrt^^8ofl>^frr^<iwllr 

I ^ w '«Ef ^rriH V* *ii!i ww tppf; JMfl wiwi m. 

^iHfPrtnr^^ I’iwirtT ^ift w ^WBBT flnrtw w I 





























<pjii 



fSar 

^C®1 W ^i1c*i (^lliil) HlPi Ril '©Ic^P I 'ajl^‘*1 ^jH ^8 

C^ toft Pit -M1 ^ I ^ 'G‘*lC3r W^ OT 

^^G^olc’i '5 j Rr.1^. ^c®' 'S.br OT.I^, wgt SPjI'S ^\n l 'sru «IK 

^C'O '>lhlnH'® i'So wISt *ri1^ ^jh ^1 ^ I 'ailR'>1 

^o% ^t*f ♦nR’WM I 131^ ^i^cew ^'SIWT 'a(R»l ^jh 

<1W'0 'addicts CPfC*f ^ ^jjl C#f <IJ<1^'0 I 

^.b* OTifefir 

HlRfl '^iW '^(•ij di<p|I3^ 5i1*iliiPi^ fi®K) f^?rlw 

gl^ ^ I wf ^lt3c<iv 31^ 'a?ilbi<i ^ ^ I l^xsf^ ^iRw Wf (?nfe?lK 

CSPl^ll^yj C^pI^iIr'© 'Sll3rt^ 4^'^'® ^ 

c3iili?ii>i ^ (»R®r *iit^) 5it=r fe>iw ^ i ^firo s w ®nf^ ^ 

WWf I ^sr^Tt^^l^c-i'Si ^0% ^1^ Pi-lk*i1 I 5'» ^I'qH “Hlfi >3115^ wjkc^p^i 

'oRf ^c'© I uikt^q* ^‘>ik*il<i ’Rr w Shw Sci ’*itir i ^i^l^iHv© 

WTOT -io (?r. c^ C^. cfi^'aik'lft'^ «?P7 i(SITOI c>llP^?llV 
csp1<iIr« 9 i3l^c*w '0^ Rg^m '^'0% RHIg*! ^ '©ikHPp^ '53*^ W I <W'Sr^lt tikC4 

OT. I 5cfi^, 5<'^*3'aijjppii »||«^ ^ v|kpt^l3^^ I 

?lTf^ Rj^PiR^rR^iiwi Rmhi ^- 

i. i^1*i R^k*< '^^c'© i 

T) •rtf^'s 'aiHJHi ^1i>1>jl*1 

ftSRT'S 'I1<I<15|K ii|^rW^1<FG'0 I 




oils'll ^ I 

'S(H R<i|[>(.*i<i ^'^TW ^1"^ 'oii5.'*i ^(.<1 1 

o. Ulo^^i ^^^1 ^sf^pnft Rfe“ ^ t'sR I 

8. wssm, -'11% 

I 

(t. lilc^^i £r*ff^ (<p^(;^TO‘, <p»iCM3«i^i<i, ^Pi< <pc?jfii sjvol^ C2p®| C2|^ ^c^lc’l^i ’srfjqjc^, 

^ I 

^5[f^ Cei1(.<1>^l ^^1<1*l1C1 '?lt^ <l>^1(.'© I 

br. '^5TOPra‘ 'ai'ijH) (.cil(.^<l ^Tf^I 

C^: Ift^ ^ C^rf^ ^RT ^R>«3 C«lk<P^I Sjc^ller-i | 

^. <151^ "51^ <i^R t<i>3[jR><p ®n^ ^c^ht ’iJl'*i»i <P5i(,'^ I 

C'Sk^w ''ifW ^ I ^ 

Pic5r»i c^c'sr’fi w^ c^ «?IW i 

o. ^(.< 1 1 

8. <P^(j2iJ1W11 ^ '0|C?JC®1^1 “^R^kt (.[><? <P<1C'® ^(.<1 I 

<t. I5R'«>lw ^ ^ I 

'b. l^'^IDief '0|oi'!J ’^[C®T R(.^ I 

*\, t£l'^ ^SRTRT l<i‘jjR)^ C^Tt^ I 

br. 7fi^5»f^T ^i^ro^srk^^n^’jcsTfe^’^ 1 

^(.< I 

CfifTfi^ 7ft^5»l?f cspTf^^sTTW kg/cm2 ( ^opsc) 1 

’llR^i ®ii^*i Rt^i '^il^'^i <pj|(.*i “* 11 !^'©1^<p^ic.'s RC.<1 1 
^1% ^ I 

i'S. ^ifW I 

'^Ci<il^lR‘ 'ojiirH^jR £ff^ erspj <pw <p|w^-ii^ ''II^stK I 

'Q ^•^JH3 ^IdRH 

^) R'jjt'^^i '^R<T ^I<p(.’® I 

^) <\^w^ 'Q lileTW I 

?s) I 






'D. 'a|l5,'^ S|<p|<1(.M5n Sc.gl^'^ I 

8. Iff^:^ Wfx^ ^iPl<pl £lw^ I 
<t. RR>5I ^??*r ^ I 

'h, Bf^^o 'WTI 

H. '6Tlf5|^ ■pft^ I 
V. 

^Hl^ifl^ fiJ?r 

i. t£]'^ T3[^ yQ Rffijr| fj[5?\5 | 

RR>s:| fSI^'O W I 

\5. '5jkt<p^i I 

8. f5d)v>1R<?j|C«i51 I 

<t. C«T^ I 



'Q I 

<;'o^H <i<i(.<p<i [>lR>^l cwf"^ cvs^’^w wra' &lRil I 

11%^ <i'si(.<p^i liti:^ 


SjC^ll'ST-i ^ I 

w;^'fl'c^HnTr? 

vs. 

(t. '^w^'5}QTrt^'^W^? 



CSI*5»ln '0(1^'^ 


V.i tSP^In 

CSP^Pt^'^n^ C5R»l^ CS|f^) i£|^ ^Sft^flt^ c 5R(.«T£I I i£rc®'^^W^'oR^I er^iJ 

<paicjK|-H wGp^rlw-H Jil^c^psq i ^iR « Pi?iisi'-1 (31# 

'5lfl‘ 11^1^ Rc?i <i5i<p c<p(5 <P'Sil I ftarv.i 1^1 cip^l^i ^5(1^ csiPK 

C^Nkil ^G.«nl- 



i. 1^lirt?r ’^. fi(4P<p'i5^l ficspVSti v5. 'Gill'sIti 8. <t. 

'b. (3I# (CT|?r 'aiil’® 'oj'^^sj ^#5r C<lillR< br. IH^ ift, 1^ 

io. wsl^ ii. «il^i H. ^8. 

1^ ^<^. 


v.i CSIPN" 














^ ^iW winww oFfr^cfrrfl. *iftr'rt^»,lwtii#i«, 

5^>tT *1. •Ilfiw 0^ 

1S^ V A wiv'vill^ amm ‘im mMHlii 



If, •wyin ^Frt rtJi a. f.ft^ii, ^ui|»ii rtti’ 

•L O.LP>. 

IN ifja 































b'.'O 

'W11% '®lft^ ^ I ^£\ TJ^ PlPl’Cji^l I 

^n^fOT ^rtR I ^«n:^iw'i5-fic.<p o° -^br° ct. 

^srN’ ^ I '3T?7'*^ ^5iM 'silizi^ 'Sf^ cfer I 

C5^ 'stPr© (^w w) I ’5TR7?t ^stfi' c^ **11^ i i^i c^ fer 

c^ ^ wr ^ I ^^•i'oic<i ^ "^w ■ff& 

^ ^ttf^ ^ ^ ^ i < 11 % ^ 1 %^ ^itf^ 

£Rt^ ^^1^ I wt^ £n:?rtw%r '^iftsrK £R;^ <^ sRt^ ^ cw 1 fe# 

^lc<p I <p*ic^TO' C^rfS^, 'S <i»«icMfl*i^1^] ^jR I '©w <p*i(.V3*ii»il<i 'S^rf&R ^®G9 ^c«i, 

<P*iCVb*i^|<1 <pj1c* 1 CsrfS^ Rf I (TCTM ^ I ^£1'C^ ^£1?»|^ 

^ I W^ cs^ ^ 4 •^c\b-^^lw c«i^ 

^ 5 ^ R»iR«i ‘‘1^1% W ^ I C^rfS^ 'S '^PJR csrfS^ (^if^ W I 

br.8 


<l|voR fkT(.?j <p*ic^« 1 '^iw<l ' 3 ||®T>jt ^pT 'Q ^il®ll <P< 1 C'S ^C <1 

’llf^ 5 ^ ^n?r I 

t^t^lc<;L?(.<l 'S I 

'S. ^Rt?NHl c^^Wwfe© ^ I 

8 . ^15*^151 <p^i(.'s ^ I 

(?. C 5 rf 5 ^ I I 

'b. ’^W^STRB' <PH(.^o I 
H. 2 kyf?r ^"c^iK ‘ 5 !>'ok<i <p^i(.v!> I 





w<p|5i I 

w<p|w^i 'H|R?5 I 

«. 'CpTO^sn^ c*i<p|w?i l<i‘3^jR)<p'^^’^5[^'TO'^1%^^s;'*f f£I^^ ^ I 

‘C^T^I 


in>il^"i<p fiHff 

i. dP^T^wl^ -‘pw RRjfi I 

R(.D51 ^5[^[CB^(#‘ ^ iTt^ I 

(4P^N ^spl^TT csrf^5jf5 <i^<p t'©f5 <p^l^ I i^l'Co ‘*tff^ Ji^<i5il^ 'S R^jaiH wI5*'stIw*I^ 

i. dP^^sn^ (.^<p|(.<i C^ wlip'STlwi^ '^Ir(.<p®i <i)^«?!'o ^? 

o. <p<il^; <icai^i •TfsT 

8. c?p|'i54l 

(t. dP^^Silt^ C^<p1w^) 





(Beverage cooler) 


Beverage ^ (?r ’ft%r i 1%!^, ^pI^, 

c’nPt, ^Nl>it<»Mi I ^ m %©^ %i1w 

(.<pR(.*ii5(.^ W'sjlwer ^ I w ^11% C^MlR" 'G 

c<pR®i ^ff^hr (.<il^®i ^®il^ic<p <|ci| ^ I (.<|\s5|(.^\sr ^®ilw<i »il<i)(.^ >iHi<i^^5‘ 

'Q ij(.<u^i lr° C^T. C^. ^<i'3S I 


It.i W'ttlW'ST ^5*118 

<1# 'G 'slt%r 'Q I ^ <i|RRtj<p c^£p^©hH(.<p 

1^li?tvi^M C^, Gfsf^ ;£1^ 


X>.^W'»IW'8r 

C<1<IIW'St (?TT C<»Rwi5 I ^ CPf^ ^HlPl4 

w&e?lw'5w'Si 'sr;^ I i£i^ tttoT <pici>?i I ’^il^ 'Stsr' (.^pRw ^fw '*1t%?r c^T^ c^Kt ^ i 
i£i'^ 'srtJir irTOt 'G ^^j'aw I ^ '^it%r ^ilfe?r 

I (.<pRc*ici5^i ci^ih Sf|\siilt*i^i HhScq ^ ^5R1^ c^pT^r^M 5^8»^^^^c.^^•i-^c«i‘*K 

(,^'olW'ST ^«ilw^; 

'^) <p»jC'Sp^ 

’t) Rp^R/isjl^l^i 



o. f^^JlR'o c<pRwi5 

8. ^l<pJi5i^ 

<?. "PTrot 

(Handle) 

<\, 











2».>8 





(ft. wi’^i i£|?i|<i ^►icv!9»i'^|<i 'D.iljliil^i 8. <pj|Pl"n|fi (^. ^Pi^'Ja. 

'^PJK 


fSsT: Jft.^ C<l'»lwer ^prl^^^?HW53F 









































































































(ft.8 WNUlW'St ^eilw <1J<1^'S <pi|CS|^, <P*iC\!d»1^|^l, SRI^ R?ja|<P 'Q 
<pa|(j2ro'-^|5;(.^riJ<p 

2l<il^ R?iai<p- <pjiR^rf^ 

^srn^ <P(,<i«i 


^.<t W'ttIW'Bt 

c^i&'Sriw'iJw^i 'STC^ <iiRfej4 CTOT wfH i 

2j^ ^ll%r ^wli wf ^ i -pf^ 

i£|^ cn|Nj)ysT*i^ (.<i'»lw'8T sic^il'sr^?i'o| <ll\ttCS> I ’^ft^tPTNfl’ 'S 

^oR^T?r 'ST'ij C<1'»l(.^l'Sf ^81 Iw^; 'Q 2|c?l|eT^?JVo| ^^rfWtsr I 





c<i'©lw'55r C^Hl¥? 

'^. (.<1^1 w'Sir (.•*pi£i'sswr C®T^ I 

vs. c^'«)lw«r ^qlw-si ^ C^ l 

8. (.’q'olw'ssr '5^ ^ I 

(t. c<i'olw'siT 'Q 

"^1 





5)|>«i|^«1<p 


c^t^^TT ’il^r ^’frr %5^ (^^ilRivo (.<pRw c^'ol^ro 

(.tii»vo|(.>i5i <P<iG\o <p*iG<p<p-Hl(5, %^llfcp5K (TSH^'ojIRc^ <ij<iRR C^KT'^ l 

c^ 's c<i^!j|W'St <$«iic<i5i'5iOT 

NS. c<I'®iw'St 

8. W'SJlW'Sr 

^^. (.<1'»IW'ST ^«ilw-si voWfM -ll'0lc<1 R^iaj"]"^? 


f®ff^ I 




(.<|>o|W'8r 

(Electrical circuit of beberage cooler) 


io.i (,^'olwef ^lai'GC'lln vslPl^l 

C^qvsjlw'ST 

^)C5rf5^ 

^) ffTl^ (.<^»Rc*i'3 ©TTW 

^) R51<; 

^) |3I^>IN 

w) fer 

^) NS'6NC®11\b 

t£j3) 

W'olW'Sf $«1|W5l Rfofj ^C(!|il ^/CSlf^r 

c^if^: c^ csrf^ c^rl^ 'g ^ 

^5TMlPi'i5<i ^) I 

'^. ^Pl\ WK csrf^: CSflfe ■*|j|c\»V!3 C^fK CSff^ 

\5. ^»ic^«i-^|5| Wf^T ^^iPl'iJ'fl ^ C5ffg^/»lji(.\!3\!5 C^fK csrf^ 

8. (.<pR(.*l'i5 WM": 

(?. RPl^i: / 'QTIJt^^ 1^^/ W 

'b. 

H. ^Ic^I^jI^: 5"PH" v&M^TST 
br. 1^: <Plf^tl^ 
i?». 'Q'oHCcil^ ^^(ii5<^^5<^: ^ 

^o. eijM ^ 

bb. '^PTK csrf^^?tf^^^iPl^fl 

io.v!) c^'9|(/i'6r ^Iw5i 

^R[>N«il <p^il <p»i(.gpi?r wifeRr^si^ i 
’^. ^Pl’v ^jH csrfB^: 






<\^\>\ ^r5i$f (.<pRfic5 s>fi(.?j \ 

>0. <P*1C,V»*1’^|^ (?^i 


8. «ij|H: 



(t. Rpl^l: 

'STlwr ^^^iw'Cc’si 9tlPrc?r i 

>6 WvolW'SST '515.*!h f^5P^ R»^I^'»1 Rc'iw ^^stw I 

^Tsr?r '31'®^1 <p*j(i^t^ wl^^ic<p R5l<;c<p ^t<iht c^ i 

wGp'srlw^i ?T (.<i'!5iw'5ST ’^'nlc'fi-si c.^R{.ici5<; ^©WW R^jsic'-R W^ «IIwI'»i5j|'5 

^ I c<^Rw^.l3^^ Rjvsw^i ^’WiinTr si^tf^ ^ w 

br. 1^^: 

AMtvill5<i csrf^ ^!l^ %'^\\->\ I c^ csrto^ 

^t1^ ^^c'© ^j|5il®il(.«i '^iR^cJ^i 

<P^](.'© '^IrNj <pw C^rf^ H(?% \ro% fift^ RC,«1 '^li?® '8 ?iI'^Rj?J^ c*?iw Rfe,n 
CPRT^ '6^ 'e<^|^R)<-i£l <pl(.5;n5 c«i?r I 

56. '6'9|5|(,«ll'i9 finJ5^5?r: 

c^m warn csnte ^R>R'5» ^ 

'^TC®! ^Ml^l ^1^ ?l**1»l <PW I 

io. ®1 jM '^,^'5: 

c<pRc*i^ ^W5t^ \Q ^ <P5j|^] ©r«ij «ijM <ij<i^l5i ^\ ^ l 
<pjH ^jHIRi^^I: 

C^I^W^l ^ ^Rl “^TTf^ ^JIS-SI I 

io.8 w'olw'st ^4 hI 


i. wsmcsrfs^: 

i£)1^ ;£i^ c?pgf wrihr csn^ 1'Quitf^ i 

lil'^ ^lf^ C5|^ 'Q^iI^Rsk, I ^^•spi^vs Csn^ TTf ^jl'iJk^i^i 

<l'^lc*il I ^5f^ '»i5jlIuR '^Kl<|j<?l?l 'QTrft%t, I '©t^ ^5x1^ 5(5^1 

^ I ^ ^©i^M ^mPr ^ I c^ ^©t^^ c^tw f6^ 

4C%IC®1^1 C^ ^ I C®lRwCl5vb ^Itu©^ ^ I 4C?IW^1 

'SlX^rt 1^1'^ <PC^I(.«15) 'Sll^lt t£|'^C2I‘ I 'i5lRR|ci I '©|(.51<1 



W'olw'sr 


^\ro 


'sm^ ^sm ^ C5it^ ^n^fwfft ^ i csrf^ wr, ^ ^ 

'»it<P(5 '3||^<pk*il I C^^rlTr I5lf?^l«i '^c.^p'SfiJ c.^l'Sw^i -qv^ik-ii 

l5|PlHk«1<1 RjvdW^I ^rl^lW ^ I c^5l^ 'SiPf^iw C^f^Trm W 'Ot 

'ciPTilei I C5rf5?r 'QTrftfe^ fer sRlf^ i ^Wf 

'Si||^Rs<-iil^ ^(.<lhf fi(.«1^ 'srhjc^ 'a|<p <P<ll I 5llRx. 'SltJqjcaj CSlfS^ OCIC^ 

I 


cwk^ ^t'®i tii<p|15 'snsr <pc?j«i <ij<i^k 

I C'SiS*'stIc5i15<i C^k*Tf ^t.?|si ^k<p I &I^K ’’^'0*1 W&'stIww 

Cism %s^ ^l^olw 5tf^%T w^ ^ wrftrr w&^lwi5w ^ ^ ^ i 

<pjhfL! '*Ukw C’fK c^l'i5<i olPi^ I ^ •T^Hl '^15^kf <pI(.^i*^ <\^i\ <pw i <pjH 

^TBB^ ^a-^a ^ ^ I wsm csjft^ l^wwft ««iiwi^jii5 m\ 'm\^ 

I (.^|i3<i(,<^i «?ll(.^l‘>i5j|i3 C5rf5^ I 

cviii5w<i ’tf^^rsB sm^ ^ ^ I (TT w ^ cvjii5w<i 

CPfS^T’^ I £fl^ CPTQTrt^k^ I C^ <P)lc.l^l 

C^B 'C15? <ij<i^B <P5iC'a I li)wen w&'srlw'Sw^i *151 srl nB I 

IpTW'^pJH "^nB ^«^c'sr <ii^W'Si ’B^ snB*f <P51 C's ^tkn ^ I 

CV]ii 3 c<B Cooling Effect fiNB ^Be®t ^sn^piK ^ ^ i 


'!). <P*1(,v»*l'>lB csrfsn : 

^B^Hil^ ■^^IPi'lJ'SI CsrfSn <ij<irB l ^‘^lPi'5^1 BB vQ 

nff^ <pt^j(.«i sfB^ Bn cBe®B ^sB* mw (^en nrf^spn^ ^srkn) i fnenB c^pw enf^enn n^nn 

cB'^tten ^if^v 'Q ntf^ nNT nnM iKo^i B^entn mw i ntfTO?Rr cnnNt 

BsjnB CB^ (Bw ^ Bltc=B Bs;enlB ^ Bitenn ^ wr 

'3|pMi®l ^5BI^oB'(BW^ I 


s.'^i^nB: 

'SI^.^B enfSn ^^i<pfi5 RR^ bbb ’^nesfBn enf^ 's f^^Bw BXwhf enn i b^ bb^sibb 

KB ^CKB BW 'Sfcn I 1^ <PCBC«1 BW WT ^5[B^ BB B^ 

TPXB ^BWQ BBtB BBBBB "BBW BHB Bf I ^ BBB^ ^iBleBB W B^CBIBB m BT 

^il'BlRB» R?B BtW I ^ fn^BW^^I^BB CnfSBfBfB^BBenBl^ CBB* I t^SB BiCB BB^PW BlfBlB 
CBB I BBB^ niB" BkB B^B^ IbI^ BT RdP'^ Bk^l'»i3jR Bl^ BejBtB Rfefl I 

t£)^ BBB" ^SBbB Cnf^B BJCB ^BBB BBesfBB CBifer B^B CBB" I ^^8 B^lB I^^BW 'O-S BB 
BejBK <m I "SltBB Bl^ Rws BJ^BW BW BT BIB^CB fep^ fBf^ BT 



w wr 1^51^ ^ Ns^^w w 

^(,“1 <Pi<(.£t^^ ‘liW I 


<t. '^: ^ ^ 

1^5[w w wm ^ ^ I ^ I i5i^iiiw5i 'mm 

t-qijjFs^p c^tii^r f^5i^ c[>'^i’q(.<p I c^m ^ ^id^iR^s ’5^ 

^ I c.[>>jiw mi 'aiR)R'8» ^w 'J5rai(.«i ^RNS)hi I ^ tR3 ^w 

m i ^ ^•H'^(.®i'I3w<i mH I R^kc^i-si "tol: "^TTr ^sriIw 

«?IW CsrkS^^^TsiT^ I <iNiw ’3Tr*iW® ©rlvolij f^5t^ ^TIT'^ I 

(^) 1^ f^: 1^ <^C?J<^n5 ^ ^ «ltw I ^ 

^snwf^t^, ^ '^1^ I >^0 c^i^ Nso 'Q?jic^<i i 

(^) mm ^ m 1^: m ^ i ci^ 

I ^o c?^ Ho m\^m I 'Q ^olw^i R^ik-q 

I ‘ii’S'ceit ^ ^8 ^ 'srf^ ^ I 

(5t) W RJh: ^lovs^l 'S^USt I i£l'®iwt C^ 'Qijl(5<l ^ I i£l1^ vSCfo 

m\^ cs^ ^b-" i 


(?#: w&'StIw'5w^i {^m\) Rpiw^i ^ ^ i w Mm 

'i5l5.*il(.'Si^i Pi'»<i%T I 5.SPic5 c^f*f 'QiiicJ^ Rpit; <ij<i^h 'm\ i ^fsj^ 

R5lw<; 


'b. «i[|C<l%|l?: 

(£i1^ ^st^TOirt I 




m Mr <p*i'5i5 cm \ iw ^ i 

‘'G <p*i'i5l3 Rf^j) <pw <p(.«i ^p^icspra"^ ^c.fj *\\i\ I 


*\. 'G'ol^ltoilva fi|w<p55i: 

I ^ c'!>lc^'sr, M ^ <p1w^ ^ 

<phG'*t t<i‘j)Fo<p 'G'ohc.cilvto '*jR(.'o ^111^(551 t^pkil "“pR) ^ OT ^FU 'Q'oh(.®il\tt sTCS^^T <ij<irI^; <P5|| 

^ I ^ wm^ (?n^ ^ w^ >iiW5c<^ mm ^ cm \ m ^ 

<p»j'Ji5 ^<\-^\w «?rk^ I 'oiR)R'q» ceTk^ ^ 


v. Mt: Mr 'src^ ^^stw i *«fT#r, »iji’k»iR<p 

^^siiR RM mm Mr RM sic^i'Srw mw m\ M^r (jm cs^ m ^ 
'S'?rft%^ 'Q ^^ijMiPi'iJ’si ^ "SFiT Mr i Mr m 

^ I m- 







^PlBH ftw 
Hct 


MdtQr [irotfctor 



1fe ift-i «*lSw 

ww WHNlli# wM^^PtnvTfwnfl^ -Mrt #cfi Ati «wa ^ i 

^oiT^WOT iiw i iiw rfl fta^ gw wm ff w niwi ^og flimii 

^rtllwi **ii« ^WIw-w’iW wrt Baf^wflfcihi I orfStfll^wlff 

^flm w ^111 f Brt i(B(r^^TOr c^Bi 

^(Fi Mi&ii ftfrt Vi 

V W #llftv VI iflW TOW ftp *1® ^ 

pwi^^¥W^|¥i (fl iRp' tWBr v|f ftiT fl^rtwftwiBW^i 

fim Tiwr ^rfr ^4|| a IWfr ^ WM iiw i ^ 

^wi flw ^jMlHh ^rtHB" iw-flw Mhi wr i ^ui^ viiII4mm ^ 


ftwrftw 

ftcmmcvltoritq iHi PrtUft ^ *!fiil>» dMimfr ftw 

#liiB w\M^ ISw nftf vtf ¥itf 4MBi *iwl*l 







rtw »fW mwM R&a "wt i 

crlhR^^WflTl J1 wm iWW ^ W PilUft ^ I iflT 

ftii otK* iritwAu fWt*r <lw ^ M4h ■M^WI ^hfvi csfw Tftfi ^ 
wvKfb^M ^rtrt Mhw ^ w i cribw 

I rt(fci ^ «!* *iiBi ^ WI PflPi Iwt^ aw 

^w^lBci pnr(io-^fl)1%<rt'w^i ^i^^niBiwvWvn (T^fWirt wi ^ 

Tig>ifrc#wcmiTT^TO^i 

wTOiiPw phUJa BfH n ftlttft ftw I 



A. DA^hi ^ -vVikA ^vn 4. inn ft. IMl^ "iTO^ nAt^iUl "I 

%L *Wt 'L %P*1SWftwif ^ <iHpI^* 1 tfrO ■Mdd’lll WH 1»- 

». ftFT». ^^iwrtiT^^am 






^b-S 




i. c<i'oic<i'S5T ^eii(.<i<i t<i‘j3F®<p <i's«?i(.'o (?r^i(.<p (?T®(.«iH c®nr i 
c<i^iw'ST -^ciiw<i t<i‘i3R)<p ^No-^c^ (?T©i?Tf^ 1 

\5. c^ 's ^^iiwi^jiu- I 

i. WnsjIw'ST ^si1W51 ^ I 

C<l^!>|(.^l'sr ^eilw-si ^^fPlX'WK (C<pRw) I 

VD. ^5fi|(,5i<5 <p*i(.\!j*i>i|<i ^PJK 'S I 

8. Sjsqjc-Jl-S] fijiwtl I 

<t. 'Q 'Q^i^lCellVb I 

'b. <p1w^ Rc®i^i ''^ I 
H. ^fi>Pi Rc.®i^i I 

b*. (.<i'»lw'sr ^«ilw^i t<i*i^jR)<p <1^^ <pw RR>fj ^\*‘f f£I^^ I 



Rt.&'S ‘*^5' 1^1^ £f^fQ't«Tt^ I 

(,<i'o|w'sr ^fiilw^i t<i'3[jR><(» <1^^ 'i»\<p'>i5 wQ*^lwl5w^i l •i'i2P''i5 c,<iR*'stIw'3w<i 1<i‘jjR»<p 

<piit.'o ^ltic®i <p^il '*i^'ST ^(.<1 1 
i. ^R»c^ 

’^. <p|w^ <pc?i®i Rc®i 'ai^R^r 
o. (.<;'»lw'ST ^oilw^i <pii(.gTO' C^nf5?r C<(»H 
8. <p|ceT <ij<i^^ ■^? 

<t. RJlw^i ■^tw^? 



<pR»iP<<c, 

(Auto Air conditioniiig) 


'oilshRitr '4|^ '^•(“1 ^rRrfsW'T ^®?rRr ®t*ij *i)<i^i<i <mIii «ImiI'8m ^ i ^®i'o 

'STRrW't , CSfrft sHI«R«i» *1*71^, ^(.»i^ll5«i» « 1%fl^5r»iaf Rule's 

^smiaiw jiHi«ra'i ^s?n?r w 'siti>ic»iMi^*i ismiii^RdR^isiir 1w i ^miair 
s>w lil ^TW S’i^H i£Rr t(H ^(.'B 'a(»|j Ro® ^ ■Hlnw >flir lS<i> ^ i >i|^l'j?l 5’e^ 
ifl»rwtr, ■SRF^, >ii»rwtr ^ *w *0% 1w5« 'sioJiwKi^*! <atmwfe«i%-<a?r 





i.'^nrozpRT 
^.'^55?iwRr 
«. RPi'ttin 



•b. 


t5ar:ii.i 

^sRT-ifl^r o’fwi iSlfil«^RsHR<; ^SRlj ^fspT '^PltUtT Rw «pw I ^fw.*ni ■'iKIwj <i|<r 

^RC2R?r HRbIR® iiR\ orltrR ^jIIjIRii •^KIwj *|Rb|Pi® ^ I fwi ii.> ifl <9 <pIb 

iR«iM w? I w ^ ^tOTT <^m 'iitmRsfe»iRt f^Rpr 
































I nmKn Rriiw Itau ^tnnw^ i ^ *rtftf ^ IJiH mi 



W*rthTO*«L (Bflit*.TO)im*.^fl^*. flrtfti w^iPTOmii 

’Wt^ 

Ife ii,^ WHUft* ^1^ (^iihwftHlftWir iww 





<■ fflfty in t w <.^ w t Hniw «. ^npittriF^ y-mm ^ 
1^ 

























































^tsBT ft,fliifibTvii|v 8. (flfl|'iH"H Wff *. waPilT^ a. 

ift WIM fck ^"1 flW'8 io. ^HCUH’INI I 

Ttal^ ^ujqhprA4^V^R^l8*1 w 









^ItaF^CalV «. Wl4 ^Sfemlr I. OTtVi^ntT^Wi^ «.fi9itv»lv 

*, li *ii m flJir ^i¥ ^ V, 4fflr ^ 'flW wn > 0 , artflU », 

^vn^teriN Gffir f’MiQvtv cHRr hrt 

tai -lufiii 



liK>4ci| 



vk\*^ 


1 

-- ! 


:dl*^ ' 


A rfi 

L... —A A 

-J. 

* 

1 ' * 

f!! ’ 

f 

1 

J 













































c®l^) '0. 8. %®r <t, 

br. ^jl’icillj^ ^ J5. ^^S^RSSpl^ io. PicqS^i I 
f^: t£|?| 


ii.8 (4i5ih^RjHR*; i>Hih 

i. ^J|l 3 |fi< C^sn^ C 5 t^): 

C5^ ^^IC'S I 
^fin i>l*atS*siH: 

C^f% <p<i(,'o I 

'S. ^jH pI*!^*!: 

^'»lPi“H '31 *1 Pi(.sn5^i '31 ■i ^pwcsfKl^i <pjh CsrfS^r &1^ <P^I(.^ ^(.<I l <pjH &1^ 

^ Pi(,®i<p^^i RiiaiH ^j1c* 15I ^^-'^I'^ITsr, C^Pf ^^ic'o l 

8. ^>|CSi|>W b»|*t*Mef: 

^TtP*R ^ '^^0 '3|»i <P5il5i ^ (i|Pr '3|»i <p^i(,®i ^jl’1(.*ifi5<p ^tF 011^*1 I gp|i> 

^ w ^jivi5c<i» ^rsw w Pc^ i wsm 

FSTC^'^tl^C^ I 

'h, 

i£iTrt^^'^^[^ ^c«i R(.\s ^ I 


i. c^1'5<i<i1(.*i5i Rt'sf-ii ^•i&lPi'o 4£i?ii$i<pRj*Rt?r I c^RR- c^l'S^i <p|^i, aji^(,is»»hl'>i, '3ijl^(,oi»i ^vsjlR i 
’^. ^f@^-FtPn® ti|?iR^Rj‘*RR I - RR, (3>fF ^'ojIR I 













































"WI 

8. ^ <ij<i^^ ^5Ri^ tii^jh<pRj‘*i»iiw^i w&'srlwl^ "^5^ RRjfi 

^\*t fSR»^ ^ I 

'h. <13<l^i ^^5^^ Rl^f) ^ I 

ti)?ii<i<pfe‘*tf^-iii?r'5T^t<i‘3[jI^<p '^il¥(5^ ftizr <pw RRsi ^s?*f [file's i 
v. '»i(.i>i [>i®iit*ii<i (?nr I 


i^i>»il\«n^ fiHSf 

i. 'aiu>l ii|?il?i<pR>'^«ilw^i <p|^'2Kt1% I 


RgO^I ^WP^^S I 


C^ C^ I 


I i£\-^ ^5^ ^ 









8. COG^ C^f*f £|G?jl'ST*i G<P*i? 

(t. '^Ig'SI i£]?j|<1<pR5‘*1'ilG<l^l R>'Sfl5,G*1 Rg**!^ Rg< 1DJ R^TPf ^'%'%? 



(Split type air Conditioner) 


_ _ _ 

’*[^9 R'o's* ^c?i c<pPi^-til ^\<\^ ^ic<p ^lc<p <i®il ^ I <pc^^i 

C5^ i£|^ ;£1^ <£[^ I (.'©^W’Sl ^ICValll ^ TpjK 

i£l<[X 'ailSiJcyjH ^ 

^SPi'5 I ^SR'5 Tjc&t «nl^i 'fwc?r ^ I c-^G^ctfi -^RPriS Pi^i^i^l^i 

I ^ ^ w ^ ^ om w 

I 



i. Fan (^PJK) Evaporator ^^. Expanssion valve ^t^) 8. 

Compressor (^ssrogp^) (t. Condenser (^s=TO5=Pft^) •h. Outdoor (^IS'Sc.vsjI^i) Indoor 

b-. Air(^Tn^) 

fe: i£|?||^|<pR)-1«ll5| 



<ii^ic>i^i <t-\r i^/f^ *iim I ^ ^ f^Wf 

Bf'ij ^ RPl^ RR^ '»p^«l 'Q ^j<iRl<i <p^ii ^ I 

^51^ t£|?il$i<pR'*l«ilw?i C^C2r R?llai^ <PC'*P<I ^1^-51 Riiaici^ 'st»|j ^c®i ®tTrt^ 









t^OT®r ^5^ "Ssw ^p(^i?r R'i^h §(.®i^i ^hjc^ <p(.'*p ^nrr i c^inH 


^^.'0 'oH»ikl Riiai'-t 

I ^illc^l'^ji'SltJ t?lfR'^lij(,'sl CTOI I ^Ic^i'»i5jl'i5-ti)’^’^ (5Hlwc?l<fi 

'ojlS'C (SHIwdI^i ^ (SHIwoI^i I &l«ik*il ^C®T 

W{\^ ^ <P(,'S1»<1 ^©WlM <p|(^^ 'ailS’C C?I^® ^5[tOT 



1RR^ '^^RTr "w ^ ’vsftsrt^ ^ot9f5rfi2jt 

cSHk^i&iw OT wr I <?||c^i^j|'5 -ql-si^l^ ^luls fif^rH 

^c?r ^tt^- 

(:>) csmR^ «irk^t%l^ 

(^) <*lk4l'>i5ii‘5 I 

<^^\L*\ ^£lTlBRsf%Ti^ ^M<W3R4 ^kif|Ji5ill5 <li<l^^ ^ ^ tofg- ^ ^RbH*il 

I 

i^.8 ^l^\4»| R?|4|*-1 

'sn^c^ w ^srmt^nitw ^ ^ <ii^kJi5i RiiattH<i ^ 

TfT ^ mK ^r:^ t£i^ ^ ^srt^ Rwr ^i 

c^ ^srtg^ Rw®f w^ ^srHtm %-R^RR>^i^h, 

R\5Pi(^'>i5jI'lJ ^ ^ ^ I ^<tsrt^2rt Rusi'-t ^srt^ Rnf^ ^ i ^sr^ik 

<p(.fic<n iil’C«T ^^1^ 'Sfl^r <il^i(.'»i^ 'S[WT 'Sr^T ^ 

xi^v^vs ^ (5?:^c^ «ifo*i^i 'sitwr"R^^ i <il^i<il^i 
^q^ciicerg fe?r >il4(.«i*f^ ^TTt? wr ^|\slC'»i<i 'aily'sl 8<t7o-(to7o <£i^ ’ST^ KeT ^sfM, 
^aR^mtw^i fil^ R^RR>li5 <»c5lPi^ R)'!j1^>i ^ ^5#^ Rwf w 

<p|Rsi»'® >l|ti!ll<l '3ilii^l Pi?jaiH •TT I 









i. "P^ C^WlTT? 

8. P^ (iI?j|'Si<pRj-1il(.'Si'Si ^Ijfsl R^jai'-t (^ I 

51l>ll^»l<P fi|?f 

P^ '^ila^i 'Q PiiiaiH i 



^^c.'al ^pc.’ap^i R'O's* 

c^Pix-i£i ^5(1^ i£]'^ <ti^ ®iiw5i 'sn^ijw ^ ’siOT c^ ^ Pia& 

I f^f^P^ ^ ‘'tf^ I 

i. Pgfr i^)iil^i<pRjH'ilw^i <^>c.**p<i ^n^? 

Psfr i£liil’Si<pR9Hilc<5<i <P(.'*i»'a ^sj*f ^ <*n^? 

o. P?f& (i1?il<j<pR9*l*flw^i <ij<i^l^] ^ C^? 

8. P?f^ iii?[|^i<pRs-Hlw^i ^»1ei(.^t; 'oj<i^h c^»W?r? 

(?. P?!^ (ilpRr 'Q 







Dil^ill (.^l^olw^ ^(.?l(.S» ^ ^ ( 7 ?W, (.MJ|C^«T, <^ 10 ^ 1 ^ 

t^Jtf^) I 

’^. c^pk'ii '^\(M ^vfll'il^i <pw ®il^'i (WTTT ^[5^ ^ I 

v5. 'srfw^ '^iRm5 Ci^<p|^i R»*ii C'^Pt(.<p ®i^ ?rhk^ 9s.^ \ 

8. ■'ilRpciJ ^^'3» »ilc*in ftS'ST <ij<i^l<i <p^\ I 


i. '3ilS'i5t\sh ^^5R'i5fi5 <J ^^ I 

"^TIT ^fS^, C^ ^J??T ^[)|?lci^l <ij|’ejl\!> ^ I 

\5. ^ I 

8. ^R»f C^|®il(.^®ii ii}*\ ^ i^<ilD*i <P^ic,^ R(.<1 I 

<t. R<1 ^ I ^K(.«i I 


^•icvali) ^SPl'S 

i. -qs^ic.'o Rtifi^ <P(.'sp^i C^t^^fW'^TWs^^kS’ I 

(?i?rk^ I ^ ^ ^ ^ c*«k^ 

C^ 'l^li'^R n^l'STl?! ^THTTI 
'0. ^Hfi5 (JT^ C^k^ R^jaiH ■^i?[T^T^'^ I 

8. ■^'^rk^ <ii^i^ Ji^'»k<i i 

(^. ‘^I'si^ <p^i(,'o ^rk^ k^‘*p(,''i‘ I 






w.® >irai?wfe*Rnr bHiMW ^repiw, ’ic^, ’HW? t?5jtR?r 

wNMI*! '»(V1 



P»«n 



Soctet AUllel 



Swltcb Socket Outlet 

























C^l 


n&ii^'n^pfinff 

i. <£l^ji^i<pI5j“Hl5i Rt<it)j *il<il<iR<P'ol(.<; (^ I 

"51^ <£]ij|^i4Rj*i*iM OT ^n:^, iM <^1^ ^rtl^ 

2R?nw^ (7r©Mt^f53r^5f^^ i 

'^'Sr^^Gq fi|^ 

Rco^l 'ai^CC^nl^ ^ 2nfrS^®Tf^ ^ I 

'Q 1^ ^ I i£ii:^ <ii<i4>lR<i> ^^nissr^ 

■pf^^ ;£|^ vajfoya8vo|<i eWSfST I •*1»^'®I<1 Pj<q|[>*i 'S '»ifS<pv!>lc<i <p<ic.^s ’^TT ’n?rc®T 'G^ 

^^SRi3 erl^GiNol^i i 

’^. ^»icv!sl^i 


8. Jil5<p 'sn^^ i£i?jh<pfe‘*Ri^ R4io*i <i«i(,'®c^w?r? 


r 


TP^^vSbr, 




(Electrical circuit and maintenance of split type A/C) 


>S.> W? utisdn-s^ftH-^knn ^Rf5 

'hIW? Pit'^*! *4141 Rfifi'o ^ qkl 

^(,5lPiKpn.'^»i •HRdHiI ^ I W ^'9 ’^iWSP 

>, »ill^ 

8. Ci>*^1wt>k (?H3Rr 
(?, twlff 
'b.Jjt’PRRm 

V. »ijhl(.»ilt^ '9*4iSu 



ftsf: ^8.^ PlC^ W«T P?®’ifl/Pf 


^ *fir c^ RSi5l»i *11^ ^jMciI5<p wllw 1^ -qj^lSw 

<iprt?r8fl^'sft c^fc^ RfS^ 'a(^^^^»l ^^c'* 

f6c2Fgr >ilRf5 Gp^-<fi?r c^(irf PiSSh •w cto ^ <»€ti}l«i 

^JlWW I C5T^ c^ ^blSH 5I^^>IIM^ 'SIMIW 















uw BTi ih i i ^**pMflWRfe i 

^ oritiT^^ uMim <MtkMM HVm ^wi*i 4ii^ i 

wiftTifrrrtwwir ^vHln '«#^hwh Prilv 

tfflS Rm «i I ^^iliR^ C wi irti iifi»i&®# 

m|Bhi fi|iviiw 4 e9Ii ^|ev mHMs ^nr 

filPFun' #4WP11H ’MHow wlfan ih" W 'lairt ^msh. (ffBlt-Wi'TWlW 

^^irorfftr^witi^i ^ (low •uh 

^M(PBi ^CTW wi PWw t^mwil n^hfvkr 

fWww ^-^ fM hUhhpw ^ ^ *iw i fa ti ^ i 



1^ ft p ^ 


»Af#Sfrr M i i ^ mmu u f im b'I ^ft i 

(i) ><ih ftjBh ^ ^r^ fi wrfi ^ 11 

W wilhH p miHm ^ ffwt I 

(ift) ^ owlS^ I 

(*) WhlAbl W "dwhn^^^Pil I 

(d}^y^lh¥vrt^4 -*iwm\4,^flbvr4 £Hl^*«l I 

W ^rt=r (jw owlwwl" I 



'SOO 




(?TfWf W I 

(br) C^TO" (,<1iv!9 ^3l**l»l <P<l| I 

(10) 'Q'o|<]c«i1^ f3c«i, <p^ 155J ^3l**i»1 <^n\ ^ ^c®i ^ <i>iei1c*i1 i 

(11) I 


^ 'si^s^x ^ ^ ^ I 

’ttf^ maja ^ I ffm ^ 

R®il R>*il I ^t,<ihf l^®il ^c«i ^i5!3 <pw Rc’® R(.<i I 5i^HI(.<i'*p'*f '^lI^PiK, 

■c^i^ilTr I R*itv!3i^i sNw "^s^rcsi^ <£\j^ ^ (3rtni?r fe?r <P'si(.^ i 

^\5R(55i csrfs^, cuBrt^ '?p]K ^ I ^srKPft i (tts'cstt ^f^Rf 

WNM ^Rl«l>l<) ^ 1^1^^ '»l(.«li'»lG<1 'Q <1?W-Rll^l <P'!)(.'o ^ I ^ ^ <11811(.^S 

I 


vot^ Riflvs'M cvi^U<i<(» ^1 w ^ ^1 

^Wt’tQ^oTt (TTO' C^ '*#W is-atvs I isl^kfspvsl <p^ic^ ^ I ^ 3j# 

CsralW ^ <ll8llC^ ^ I ^|Sl5c^i<1-^£l^ '?PJK CSjfg^, t^sJlR C^ 

<P5it'® ^(.1 I Rjukc'sr^ fi(.ii <p»i(j2TO‘ ^15si»h <pw c<p«i(.^ ^ci I <p*j<jSl'isto tilTTf^ dTlTfl^ 

fe?r I t<i‘xjR)<i» ^ift^ ^ I ^ ^ ^ cvi^iivj^ ^ ^ 

Wllt^ ^ I \-\0bH ^i\3l5c^N i£|^^ W W&'StIw^ ^ ^^5^ 













fi|?f 

i. Pitsf^l CWl<l‘3[jI^<P <1^ I 

(iW t^i'jjRxp <1^ I 

'2). til Pi^1 t<i‘jiR><p I 

8. tilPl^ »j|p<p/<^K'^f5<p n'spHlw^cH'g i 


I 

Plif^ ti]Pf?r t^ijjRxp <1^^ c^ 'STfi5®i I <i^»ii(.*i 2n?r ^ tiiPr ftorl^ <p(,5l®i Rc.^ 

Riifai^s ^ I 9^ "51^ tiiPr^ tii^ ^ i tiiPr 

'ol(.®il ^tTs^t'^rt¥tii"^ tiiPra"<p(.^ ^l?i i 



'^. <p(.i4l(.ei 

NO. (TTO'^? 

8 . 




RtillU 

(Remote Control TypeSplit A/C) 


Riifiv© Ri0^1*5 ^Ri&lei»il <p^il 1^'s* 

«tf^- 

(?(,^P <p(,5hn 

'0. ^(.®i<ri5R<p '^iRpS 
s.'Spf^ (?TO 
Ct. Cl?*MlWb1^1 c^m 

b-. 

e&. a|jH(,'iP<P <P^lS^1 

io. fi’HH RPR><k^ 



M 


fM: 
















\ 5 ov 5 


^ ^ CW RSSH ®t 1^ aijhk»il^<p <i>^lSw fw <p^lSw <pc.^j=i 

1toj? '=iTl?r JliRS ’t? c«ik^ RSSl®i <p(.5lei 

m I (7NK c*«iw c^ fimwim ^rrwr cok^ ^s c^ ^ ^ 

w<p|I;<piiil<:] ifi/Pr (??k^ %/Pr Co ^c?r ^c«i<wjPi*q» ohk^o <?nt^ i ^icvoi^i 

^1^ c^n^ cifT?rk^ sfl^R^ 'n<i<i<iK «il5,ci<i RSfik^i i 


0^ (?m <ii^<iiw ^ ^Kk<ij Rnfiw ^ 

^ wii5w5i sm <£1^ c^iTH wK c^ii5w<i ’^, (?rr, RR>iiivi to 

RijaiH "^5^ I 


'8Tum^ toi^ torK k^ 

<p-v|3w- 5I <PC.<^(.«1 ^7?lT5f Vfl^ ;£|^ ^^5^ i£li|^sf|^<»t5 ^ C^T^ I '?RoT "^5^ 

<p*i(.\o*i'^l<i wK ‘^k?k^ 's^-c^ ^ ^ RSiih 

tor 'srkuw csrte^ ^ ^k?k^ ^^i<i^iK ci^ i wr 

'WK csn^ ■5«TCo <?ik^ I ^ ’^rtrr toj^ tor 

^r^f ^?fco ^(.<11 


^c«i<wiR<ii Pkto (Tra^M ^ ^t^Tixtopr tof^ 'sikiTCsr- 

^^rs^gTOw ^5R-^5[^"^5^ olRil 'siCoT'^o^Wirr Pi^(3|'*i I 
































^o(t 


c^R:^ ^pjK Rcii oi^lwi ^wi- 



PG Hall feedback connection : 

H'itiiout L-orj'cct. Hull 
IcciJIiiicIi, the j'C'l lov I.L'cl 
flashes, and compressor 
k'i I 1 noi Sturt, 

If no llnll for Liu- indoor 
fnn, short PIV VDi! and 
Vout nf thi; i'eedhiiok 

socket. The controller 
kip the rt'i'illsnck 


ffeZT: 





































































BwlU 'CRH Pali! 


filwIS Pill! <1 vhi^fii-iiwi PiPiR rtrf *lni« 

Bwit Pjjfr 'flirt«^RiH*ijeiw WPlI^ csictf Rc? ^PIT- 



16^ Je.8 



ftnfr'vc^rtftfrT'Wfr iflift#ft*i*Ttonr'TO^|ftT s 

flwIiJ PrfJ Rsf^Pf* twi wi ^411 

^ ’^jt^ 

«, 0?)d5»[ 

8* 

HR-n-i-i iTH 

\ (inlffwTJh c*i?r 
b*, ^ S'*t|»lHWfl 

!>* ^iih iM €|^ 


















































^o<\ 










(Indirect (Chiller Type) A/C) 


i'b.i (5»lM : 

f5«il<i ^spix^tx c^i'srl (?r c<p|(.'il 

^twf <p<i1 '^THT I f^^l?j<p <p^ I 

i'b.^ I5»ilw^i ai^l^c'on 

f^eTt^ I 'W- 

'QTifSi^ fS^n^r I 

iW-<p-s;d^i ^ £|^ ^ I ^- 

i. fS®ih I 






DIRECT SYSTEM 


Closed Loop 

Cooling Tower Air Handler 

2 CW Coil 



WARM WATER 



- > - 

Cooling Tower 
Pump 


COLD WATER 
























INDIRECT SYSTEM 


AIR HANDLER 


RADIATIVE COILS 

wmw 


Primary Water 

Secondary (Cooled) 

"- 1 





HEAT EXCHANGERS 


Secondary 



Secondary (Warmed) 


Primary Return Water 


nr 

n 




R>I« '©hi W i ^- 

C*l®r 'sol'fl* f6®lH (Shell and tube chiller) 

fBeTl^ t£|^ I 

w (.^ic*il il'®l I c*t®r ^ I c“t®r^nt^ 

f&®llull> SPlCMdVii C*l^^ (TIW I C5^ 

1^?rlw ^ ^5?i®r fii^lRvs ^ I fS^rt^ spk^va ^ sRt^'5;?r 


CT (Warm) 






































































^ ^ ^ ^ ^ wr ^wf (?^ 

c'o's^i <il^c.^i I ^'oij c^*usj^ c*l(.«i^i ^TW 'G 'B5ic®i^i ''is(.<jh1 ^l(.<p I 

f£«iiw (ftc^ ^1^) ^T^tsicTOT c.'iISR’^’fK I C*K ^5Ut^ 

fB«ilw c*ti;s^ io(^ -*1^ i fiS^w^i '^r^’^fif (to c*?lw 

I ^ WT JKII'^Ri 2J^ <P51C'S "STf ''tf^ {.JI'STIj fi5\5c<l'S 'Q^ 

^^1^ (Segment baffle) i ^'b <to 1^ ^.(t ^ 

1^ W ^l ^ilWlRill R^l?^<^ ^ 1^ ^ 1%¥ ^ (TT 

f^^l?jC.<P^1 '^stsrt^ ^^5l% I ^TT*JW f&«lh C^ ^l<HlI3 ?ft^ 

<1J<1^'0 I ^^'sl ^ ^<tO ^ I ^(jlc\b\!5 I&eil<l **1»^^l?l ^o C**IW <PC?j<P ^I'StI^ 

I 


c^'Sl^lSsTl^ (Spray type chiller) : 

(72f ^61^ 'ai(.i'9‘5i u> levs vs f&«iiw^i '^ust I w:^ ^tt^Nsi 'src^u f^silw 

^Mhi c’'^d^n(:^'siwT(7^^^ I 


ti|^ vfpapf c»\^ ft?nw (5^5T C*f^^ C^fTT I (7^ 

ri55(.<i^i's^ <i'^k*il I f^snw <ij<i^l^i ^>c?rQ ^ ^fsnr 

'^l«i,l(.<ij 1%fe?r "5^ i c^ fS^ik^i-si ■^jstT- c^ c^fM ^ 

il'oi <p^ii ^n?r, (.<il"f ®ii(.’t I 'oi'^i^l^*Tf ^c®ii "^ifT c^f"f 1^1 <^1^ '3<i®iiii 

i'Ji.'O IS^ik-sm ^j^^lQ<i» C^3r 

f6®Tk?I?rRj;<iPfe‘ (.•apc^ <i)<i^k ^ I 

C^C^lW'Sr 
<lPfI^j<P '3|pp'^ <P'*P 
'5. ?TlX^ 

8. c^fis^r 

ct. 

^b. 

bf'. <p(.5i®i 2i'^R> 







^^,81S»Ttow «fcaiii%®t 

C^W f&*11«^«JCTl«rfl^'6HGIC^- 

- OT C^lwl 'H\^f\\Vi\^ il'fel ^\ I 

- ^ iN ^rar I 

- i3Pl^ S’ortt C^wi I 

- K.H ifftl CTOT 



Water Cooled Screw Chiller Working 


Diagram 


1. Compressor 
Z.Higli presstu c gauge 
i.Higli and low pressure 
protector 

4. Condenser 

5. Angled SImt-off valve 


6. Filter diyer 

7. Manual shut• off vah'e 
S.Liqnid iniiTor 
9.Solenoid valve 

10. Tliennal expansion valve 

11. Evaporator 


I 2 .L 0 W pressiu c gauge 
li.Cooling tower 
14.Piunp 

















































^ 9 




'ai'O 


Air Cooled Chiller Working Diagram 

1. compressor 9.Liquid miiror 16. Outlet water shut-off valve 

Z.Higli pressuie gauge 10. Solenoid valve 17. Inlet water shut-off valve 

3.Higliandlowpressm'eprotactor 11. Exp ansionvalve/Capillary 


4. Condenser 

5. Higli pressuie accumulator 

6. Angled shut-off valve 

7. Filter diyer 

8. Manual shut-off valve 


12. Evaporator 18.Tap water valve 

13. Low pressui e gauge 

14 .Fan 19. Water supply valve 

15.Frozen water pump 

® 20.Tankwater floating ball valve 

1 21.Drainvalveofwalertank 


U H II 







f5®iin 'G 

VD. I 


80, 




























































»i3r 





Lri^iiwi I ml* ^ 


W#i Hw MWiiii WRiW fl'rtWPI '* <ilL"Hi 'IfiMH Wii 




D Mj(B I 


w 

^ >rf|MRA^GM «nitr ^ ^trfnBiar ftvir < 111 ? ^ ^ 

4vrviir'4i*Hi ftiffii'tti ^^1 *0 ^AiwihQ^ ndT fft v wiH ^ 1 ^ ■humi t^iu 

wW ertlnw^Wr^wr w fiiii* Rft* w Arts wr 



<*iKiwMD(f ildf iiK « wAr ^N wl*l<il4l 

w*i ^rtrtPr w»f wnKr#ffyrtlf ^1^ 

^ <Aw fMnwilH M f nw lEi (R» I 























AM 


4*|W'I *||V|VN wl'lnM V ^4| Will 


^mm 

^ i flPlb ^k« mvvNpda'iiMi ^*rt*<4 4m fj*rH «aui w \ mv 

^WPWrt^ I X* • "Y^ 



«ItC^ WJ ■lUM^IM+i 

^ 3illiUiiRfMt Tdinr *1 wfrtfw ^wch ftnr 'srtfr w Wfflff 



*0 TflSfr owm cwT * <miinf« ew w lit 

'•1*W4Wlt ^|*H #flW lIWii(Rt^lWI I 

^ 1^1 Mil w I 







WBHM 'IItI f^lll 'IV»I '^■Ifli 




^hh* uffl f^ii vnmiM 

wifffe ^ "wlw rtw wRctI* ^ wlwfrtlhw OT ^ i) 'slHft oflw *ff|^ 

^ CBW ifrt OW wfiwlw -WrtM ftp* w I ^hr +1 ^iNh^lw 

#^eff’i4 "sft "ww ipf I *0 <lt-ffWhr rtwr Ibfsrf awtr »iw "ww "w i ^ oWli' 
ffl^TlWf (4lllfl«fB fluffl'* 4Mn 4(15^ WH Wll '^Bl 11) ^ fW 

^ Wrt ImiwMj ’ipiff tiSK^^W, Bifl ffw 4,14 ■w* wMl ftv 

^1 



^ CTt -^Hi h W ^ ^Cwb. olflf a. OUT ewAwn r. vw *1^ •l 4ft 
■flfift Qflw 1, -ilflti WBT 







'Sib' 


'STHl^rH: i. C3#%TW WSm 

(S 


wnf^: 

’t) RfefI 'Srf^^ 'aijlc.ei‘1 

*!rK 

^) ^11%^ cSRtein I 

^) £ic?l1'ST^?J <PW (.^'S, '»l®1'!) C?!^, <P'»I^5, ’*Ij1<j*'I5 

f^r^, (;^k^^*iTf^, sti^^, 1^ £t^% <?5ic.^ I 


^) (S^ (.<pwlPi*i ^ c^li®Kffer ^Rs^l^i i 



wR Pl* 1«9 l^vsl 


’Il’TWsr: 

’^) C'^R Pi«iv!fl <p>i(.£W Rfefi <p^ll^l 

^)«S 

’T) ’ 1 ii>lt<J»i 5 

’^) 

Wttf^: 

^) RRjfi 'srf^^ 1% 

«)^jm 

■ 5 ^) 


^Ic'sra 


I 

^) Wr61^'*l3l<p'iJ 'Q eihlk^ I 

^) 'sr|*(i(,ci'Si '3Tl^**rf^l^ Gihllc^o ^ fiiMlo^ ^ 1 

^) C^TTIRv^ rsRT^ '=‘ic.?i®i <ij<;^l^i ^(.<1 I 

t) "“IJT^ 'Q fiiPllcil^i 's ^trPTC^ c^ “li’lic^ ^ I 

^) PiPi'®h c^ I 

W) <p^o2pT^ ^t<il'S5r(.*i^i *^5 (.<i|'t 5 Nolc.ciiMjlt<i Ptc'« I 




<M|{j 'i>l*^«MM 


^mtf^ 


>8^,0 


’rt'imw: 

i. 

«. nil^ 

8. (tel3|<wfi 


Wl1%i 

'¥) (3Brf^ 

9f) 









^) <p15*i i|^i«il 'ST'ij 

£lG?lNc«i '^l<lj 'Si^lw 3t*f <1J<l^l^l ^P^IC^s ^C<1 I 


1^%?r mfM ^ I 




«) 


c<p«nc'® ^ 



I 


'5‘) ^l<PC«1 R»^ Rg?] C^HWT ^P^lG'® RG<I I 







m m Wq ^cMT I wmw fi vuii ^W9\ ii#i vi>i 


^ #hCf4 
A *llft 


^4HA i 

^ ^iwp^n^T trti 

^ Vllll^ 11 «l* W I 

*0 v^tn^lcir flmi ^«hn -10-^1% nhm R13m «o» ^ i 

Mi flrtf flftr «fflr ^ ^ ^wpiIhii 4fW IGlinfl 

W«H *lttwi HWl W CW ^*WW ’WW ^ I 

%)MwT|¥ffvrf4ci JHffiH fti ww w i 

^5 dCFM ^ftCH 4 onCH ^l«WH Wll ^Hlrt «fl rtll JfWW w nit •iWIim w i 

^ nfl U B l < n W ri P iW i fflu ai* ^ I 



wmFlf Wt t wh^ii iTii&fyifit 











'srnm^ 



(?wt 

'O. 

8. R>1>MC^^ 


'^) wj\^ 

^) ^siTtwp^im c^ 


5*i(.'8Ki 

'^) <P*iC.^*i'^lw5i 5,*iC.®i'i5 RjJiol'SiT '^ll^'^ 'oleic'o^i ^j^-C£Rt^ C^tW C^tf^ ’SW Rc^ ^C,<1 I 

^1^3l5C«1l3 C^ ^ W 

«iRw5i c^ ^ to "^tto tow ^ (W ^ I 

W tow OT ^ ^IvS'Gw'G C^ ti# W 

<^»ic.'jfli'ii'fi I <pi(.'j3«i'^iw ^rto wt^ (^<?rfw) i 

cw^, 3T*r, fii'oR Rnr 'q <i i^wii ^s?*f ^ilwBr ^c<i i 

^) •i'src,®!^! ijR>(.<i ^ifwt^ <P5i(.^ ^(.<1 I 

^) 'QTrf^t^ c*i<p^l Rw ^ifwt^ ^p^ic'© ^(.<i i 

'^) CW^STht 'QTrf^ ®1 R*i '^(.<lht ^Jl'spl ^(.<1 I 
'^) ^iwr ’wix“*f ^(.<151 ^(.^1 <i^(.^ ^(.<11 

W) ffT^ [>lPic?i ^ I R<p^g^©I ^ R-qs^itvsl 

I 





■JrHWST: 
i. ^®CTlGf5ir 
Ji. i?w5r 
'0. ’5T^^'8» <ll^|>j 

WHf^: 

«) 

'5') 

^ke»5i «(M 

^) ^5t^: ^ RPiv!5|w ?ff^ w@»'St1w^ ^w®r w ^5rf5f%c?r 

(.<P«pi(.\s ^(.<1 I ^f^-c.<i|^ 'QTrfS’l^ ^l?r^?rf^^»tft ^IT*^, ^(.<1 I 

R*^l^ csRTt^i^: Pp^l^i, ^jH c^rf^ 'q <p<i(,^ ^c<i i Pp^h <iPt 

C^WG C^, <P'Sl(.vo «CTSfC5T ^R<l'©*i <P<l(.vs I 


^) Pp^l^i fe?r ^I5«i»h ^(.<11 f5)^h(.'s?^ fror ^15s5»h <P5i(.^ Rt<i 'q 

(^*f Ptc?i ^p?r ^R>c?i w®ic^ I 


^) '^Jt^ csif5?r hR«i»1u: '5pjH ^ ^ 

<P^l(.'© ^ I C-i<P\bi 


cjiM^ fe?r ^5iwr ^pTi^tPr ^Rs^i-a 


®) c<pPix. i <ii'?rl?r <il^i3i f^c?r 

^1^^ ^ I ^ (?^ NS R)i5|51C'St^ %:?r 

wci(.vo ^ I 

■ 5 -) Pp^k <P< 1 (.N!> ^ I 

■^) ‘^i?N»lc.<l Na||'i3<p|(.NS I 

W) ?lt^ [>|p1(.?l -»(|N£>lR-q> '3|<l^l?j '3|h(.VS ^ I 






VO. (?wr 

8 . 

Wltl^ : ^) Wlv5Wl^^5im C^ 

Rfosi cw 

^) ^1t^ VblS«i ^1*^JC^ ?fT^ ^11C.V!) ^(.<1 I 

R®il(.^i ^Tff^ vs f^^Ttw fij^lRvs ^fffrs's^oTr i 

^) f&®ilw5] ^'o?j <pvo|ii STt^ ^(.vo <j^c.vo i 

^) ^ftR vs ^t*f ter 2f^ <p<ic.v!) ^ I v!j1cci1n!> 1(.<; ■^rr ^iRcv© 

f^’i}i'5ic'ST-i5 «i><i(.vo ^ I ^Rs^i?i ^uR’ter ^ c^cvo ^ i 

®) >6 <ift^ <p^icvo I 


w) <pv5)i^i/ii)^<i irt^ ■5tter ?ft^-<ii^ 

^(.<11 I&8ih-^bf'° (TT. CT". vst^^ji^i <pw vsc<i 5^<tJ(.v!) ^(,<1 fprN^ <p|49^1 

^srf^ I 





VNVH: ?n^ 

Wltf^: 



5t) j^ffi>i c^ ^^jiR 


trK 

^) ^rW ^ fror c^ok^'ST ^ I Picsr«i cror ®‘-CTOf 

Obro-8oo c®t^ I 


C^sm (OTS5T ’tf^ I 

9f) I 

’^) C51^ '^5.0 ^5R I 

^S) fro 'QTf^Br ^s?fUo ^c<i I 




W) ?1T^ yfg 'ai<l^l?j <1>’E|(;'0 ^ I 

^) 'sJTf^i^ ^ ^tlt^ ^ I 


li^a) N0 R>n?l^ esprit <P'SiC'o ^ I 

^) cN5>c«ilPiIIS ffer fij<ilR's ■^PfipTra' c^ 




^5^ I 



<4|«ih<pR>*lPlK. (.■ali|*'eflwv «m| 5| 'Bt'o •I’p'ol 




'5^'b 


'W^i ^) ^) c^ ciiRc^i^ n) w^) ^jivb^i^jH^i c^ 

5s) t) R(.*tR<pI 

^k'SKi 

i) wm c’t^ c^iRc^pk^-si c^tw ^iw c^ 1^ '^nf^ 

^ '3ilw<pf^ ■5lf^ c^ c^ c.»iRc.<pk^^i 

>itt^ c^iteS^ ^ ^ I c^ cviRc^k^^i c^ik^ >iw -^if^ c^ 

fe?r wf^¥t^ ^fk*^ ^JTk^ c^ ’^jt^ '©H^ c^iM c^ 

wf^^iTsr I 

^) wt^TTkr oiPicfi <phi^'!!s c^k®?^ <Jiui -oo" ^rtw ^ wk^ 'so f^R'5 

^ I cm c>iRwk‘6<j ^ ^ ^ i 

^SR^kr i(t-'^o RR'5 <pHI^'a C’1c«r<i #f5T 'Q^ (f^ 

w^) I <f l^l I^'si ^^fk^ '©(.<1 wt^'TTkr ^c<i I 

o) ^IH'8 ^(.«*i \k^\n<? (w&'stIw^) PiPi'oh <P's;(.^s ^ I 

8) (R§®'5fk^ Pi Pi'©1^1 '©H'O ^51 ’JM &lPP, C^jw 2ik'« '^I>iHj <^'8t <PW 

<il^p ^ I <ii\op ^ "stf^ c^ ijT' ^ I 'Q^ 

Mlw ^1%m) W&'St 1W15 t>|^ 4<)CVs i>W I 

<t) Pc^W^I ^ ^ ^ ^P>c<(>l3w ^ff^, 

<?\l^^ ''#5rR, ^^k^leg'sw^si ’ri^^R'ojlpT ^^c.<i^'*l <p^i(.'o ^ I 

^) 'Q P'l&l'ssT'^ll^'^ Msienvo Rrf^Pk6‘f^paj|f|<p PP’CJR 'Q ''lll^'^l 

05^ ^ <P^1(.'S ^ I ^ ^ 'Q P'lol'ST Jlil^'^ 

^Hi5MPPciii5 ^if^pkJT'sn^k^^i 

(?#: i. 'sw^’^sc^ ^itktiw<p51(.«i w, ^k?k^ I 

'»iiP^ 'oisi'»^'3* "^^ksTOr '^if^'^i ^i^r© ^^ik# cwF wf^^iTsr ^ 

I t5 (.•*?(.(£] JllS<P '0)ISJ?lP ^ 'G ^lT|[ <P(.^ ^kf I 



«t»ij •T'P'sl 


'Siron^: i. ii|?fl<l<^R9*ff^ ^ 8. R)l?Mt'ST^ (t. 

wnf^ : ^ ^ii\b^i^ji<i«i c^ 9t) ^ (snrrm ^) Wf 

^) 4>l04!|>1Wil 'S ^iftM; WS2PTC^ (S^?Wo I ^ 

^ c<^wif>iw ^ %?[ ^ ^ I <1^ *ii^iMif^<»N!j|c<i 

^ I ^|\5R5^ fif^^5if5f%c?r^ I 

^) <P*1CMg*i’Jl|?r <P»|(J£|J1\!9 Jli^k<l) 'SRFTT ^5?rc^ ^C<1 I ^Ic'o '0|(.®l| 

^ ^ 'Q ^ ^ I <p-icy3'i=l1w '3TS;^ ^oH^, ^t^, 'sn^f^ ^'©jlR 

^(5^1^; 'S ^?l'*i*1 I 

^) 'Q ^ I Sltill'&TW 

^iR^i ^fW '^NHj Rj'iJkc'si?^ Rle^o <pw <P5ic.^ I ^Itf^ Ptc^i ^[C?r t^p^K.'o 

^1 ^1 w ^ 

^l<i'*p^'©1 lS<p R>«il I 

'^) ^I5s)>l^i: 5^^il ^ fe?r I Pi®l ^Tff^ 

®il^*i 'Q ^1^c*i <i3<i^^ <p5]c^s ^c<i I c^i'ST ’'i^t^jhT ^1<p(.«i ^lc«ii^lc.<5 ^fft^ <pw 

^S) ^ <lR» <P^(;St^ C^lTTf^ ^ (.•i<P^I fic?j <PW ^ll?*ii®1 

'Q ^(.<iIHIR ^Sl*®?! 'Q1J7 ^(.<11 <pc.^j(.®i^; '8 <iR» ^c.<i i c^rfer 

<^•^1511 '^1^'Q ^«ijHj ^s?®f ^31'si»l <j>^i(.^s ^(.<; I 

t) 'Q ’ttR OT ^ I ’^p^t^2R:5r <ii^i'>i ^ 

'Q (.•i<p\ttl ^'5Pn^T '^(5«t>l<5 <P<1C^ ^ I 'Q J1'©<f^l’S1 ^IW CsrfS^ 

<p^ic^ ^c<i I 3l*r 'Q <pHc.Ntt^i 5<P5;I Rc^i "^RiX ^s®TW*f <p^i(.'© ^ l <\ \ •1'sst®i Ro^i 

w) ^ cirt?n^ Rc^i ^i<pl5 ^(.<i i £k?nw^ 5<p^ii 

<|j<1^l<l I •Hil^'ol I ^5r<fft,\5l^ (TPT'ail<pRi<Pl ^ I 



l<^<5yR)<p ■H|1 '»i*I <m|5| <t>p'oI 




vo:i.v 


wnf^: ^) ^) 


<l»l(.'8W «(t*t 


'^) ^ItgJl^ ^ I 'a(JlC'»iPll?IW^l >1l<^iC^J <J|l?lR^l 

R»Pi (.'ol(.‘^'ST ^(.<11 io c^t%-t£]?r 'siw R(.<; I (.'ok^'siT ^(.®i 

Ai^f^i5iw^i ^1% bi'^fv!) ^w<*c33Mi^ti5^i I ^5rn:^ifw 

RC<1 I 

^) ^ifMiAVO ^ I AVO PiUlw^l Cfilt^ # <illw|3H3jl(5<i 

^ I ^ AVO I ««nwr^5Tt^ %5rf& 

wr -{ifScvs I 1^ ^ ^ AVO <p»ifi;P|Sri? ^ C^KITT 

’0'^PrK'^3^CsrtB?r^lfM: I ^ (Rl^R C^, f^f^TTR 

^) spH ^51^1: 5.’lR*K 'G <p^it^ ^(.<1 I »ijl’1c*ifi5<p spIo ^1W 

i£i^ »iihlwl^<p i 

^) ''iRl'ICiIVtt ^I®1C'0 R‘JJ'<i ’^^s(.<ll’1 Rt^ t^lRs R(.<1 I ^H'O iJTSfR 








■Jitsiwr! AC 

■W^: AV0 

^IC'Srt ^ 

’^) AVO fiPi t'olc*^ c.'^^ <pc^i <ij|^lR^i (.'ult'^'ST <p^ic,^ ^(.<1 I C®t% ^l<pc,^s 

^1 

<P51CVS I 

'o|*i <p<i(.'o ^(.<1 I 

t) <i||wlPi‘I5|(.<i’Si '»ilRi(.<ij <il^s|(.'»i<i ^#5(1^ ^ ^^o^TOilT 

<p|f^\s )||(£||i| CT".) '3(|{.^ (^"ii I 






'O'OO 






»ll*ll»ll*|! i. '4|(.'i3|t»il<il^«i AC 

Trapttl^: ’^r) n) m ^) ®) 

^k'sw ^ 

^) PiC'»5»j 'ai<lR*'o 'Stf^ CeTf G2i^ 'iRcvto 'q^lf^vo 5|f^ 

c^ 'Q c’tw ■5tt^ c^ 

^1 

^) C^ c^iPic.^lc'^'Si ’STK^ C^fUi? 'aik^i<plL> C^%?r <i^(.'o ^ I 

^) <p*^l^'«!j ^^f5T -Oo" 'Oo RR'5 <p^i(.\!> I 

^ ^ ^ ^ w&'sriw^ 

(fe 

'®l^(Expansion), (Service valve), gfPT (Sight glass), 

(Drier), (Liquid tank), (High pressure), c«Tt cspfl^ (Low- 

pressure), (Compressor), (Condenser), (Evaporator) 








tiil 


T) ^pirtr owrftwflSk <m(SK fi<i<l*TPiBT^ifrnw 

■^) Plhul4lft HW <iflilM4 TOI fl*lT ^ CTiWWT CftWT « 

mi|«|i*^« fn* Wd^lW «*mi n^f mlw i 

^ ilq^ w 'il#iH iHiiHf wIi^M, ^vhnirfuH i1*nM, ^lluMh cNr v prt osartr 

(WWW, ^aiwfiiT ^i*mwr<iiftTflMi w^nwwiTwm^w i 
^ tjfl^iniB niftwirfp Mi>iiii p<w m I 

*») wliWww^wnr ^iiww*! cw“ft# wictt wnw Hllww ww'wi 

^IUBI (}k*- it* W.) wlwftw I 

uuBmuit inT viw <0p fliwwt'r ^tw W)- 































’si1»TW®r: i. ^ci3lciiHl^«i 4iil^i<iife*Hi5i (?^vo. 8. 'stff^^^.^^5^:?p^ 

wnf^: ^) ’^r) (m\^ ^) c^ c^■5‘) ^ 

t) ^c«iJaPi41^ w) c^ <5^ c^t^ ^) f^ c^ ^) ^sm c^tw cviRwi^ t) 

C^ ^^ojlpf I 

'^) ^»iw!|’nn 'Q HSItI 

dH^'q* 'Q (."i^pval fe?r <p*it34'^^i ^(.<11 Pi<p wKk^ij '^s?i^2ryf^?i?r Pi5» 

I 'aic?ic<n<i I "“Ut^ Gpc-i-Ji 'Q '“•Ut^ 1^ 

I ^^»^R32f^rc^ ’SM' C^ 'Q <5^^ va ^^51^ Picw ‘'ift^ ’‘P'SICVS 

^1 

^)c^c5=m^ift^ 

^.'SPicS ^ifW <p^ih ^sf^ir c^ c^ <p^i(.v!) i ?[f^ tn %i^)(,*i5i 

c^tw ^ **ll(.<p ^(,<1 ^'^Ni^c.^n^i '^Ki(,<ij c^^?r R(»<p C5C^ ^(»<i i ft ft 



^J^r 1R<P ft?: "^PJK C^ ’iftsiK 

























PWf P ^ -flftftBTTWPW-tftfU^iBr^i flails 1it|iW*IW*»-Bft^I^ 
^Pi ^pi ^^■lP^■ p ic^H^1^^Hff^l^ft*^y^^ [fai 9Tfir^W^ I 



vwjli^lS^] >1-1 H 1 WJH" HfikM 


wuflfl* flrtf ftw^stw crhr ^fl^ii ww i otIBw 

^rt=f ¥|ftw willV^'Wf *ifi*iH 

l4CJ^^ VIUB ^ I 

i)^ptfe^<nMr 

W1tg*T1H^llff aWWl»>g* tfl»W <MW?T*llfr ^ (M t^ 

’Wl 

■S) WHI 

4i|i dlflH ftu IMh wui i^liiM^ ^tlA'^fittliuirt iiiim VILA m I 

«4v|ai^'V|<€^A4i^lw^ Pit (MvilVV^KlWl^ vlRf^vIvim^^ vtl3(^ REtmnoi vk«r 
flW 0(ftpww "iwH fltw ^ IHJW# T|^ TO c*inw iWT fflf 
*i4fl vi TiE^ I ’wrf TO ftr ^IhFt^isr fwn^ 

TO^TO^TOl 

rt^’B'^TO ^iTOT^rt^ fflPITO^TO^Sr 4^^VK*1 |uA| (ffi^TO*W^TO4W 

^iW^TOTTOi R-12fltoftw *o-TO* PL iHihh i PTT 

^ B*w 1^ ^jeW TOt om > wtf k^pcB^ 

ww iIbiRp fc*ilnH« Ppfflrkgffoi^ ifl^fbfirfcffitw "Hw i 





'S'S8 






'srt'TWr: ^) w^^iw^r ’^r) n) iM 

i) SltC5jir^TX5^<lf^^ 

Pi(.«i<p’i5'S5 'e^ ^ I c^^tesf ^silw<i SfW ^jlc'»lR'i5l<i- 

dJ^ csff^w ^c<i I ^(.<jht f^ **li<pc«i <p*iRR^rD c^r^nw i 
^®ltl^ 

^c.^ihfQ’C^ ^Sl**?! <p^i(.'o I fi^oil *?li<p(.«i ^ ^c<i I 

o) c5rf5c?RrW^N®r 

csn^ ^ 'Q '8N0i^l(.®ll\b 2ic5^l5^1 ^ I 'a|jicv»ll^'i5|^l fer <P(.?IC°1^1 'Q^ 

<P^l(.'s ^(.<1 I ’5f|5^ (??f^ <pajcSi'>i(.<i<i <|H, '^1^ 'Q <P^*i C^^C<1 I 

8) 'QbHWi'b 3ilc54®<I 

(5^ 02(1^ 'Q^!>hc«lb fi|(5^'5w-EI I <P-in5P|v5fi> CPr«ll^5T 

'S'»l<ic«l1^ £fc5^^ '»l(.«ll I 

(t) fi(.»l ’iSlH: 

^ cfifmw ^ I c^Kn^r to 

'b) csrf5?r *tfl^ 

^jlt'olKlw^i (5'^ 02fK fift^w fif^fi c®ilc^ ^^i(.«i <p*iR>Pi\5fi5 c^r^it^ i w|l3<i ’5^15c^j ji|S'» 

fvi)(5<p'5^i CsrfS^ OTtt^-(il’^'*1^ <M(.^o I 

^jlc^lKlw^i (5^ C£nw?r <^li(.^l'»oj|'i5-^^ T^ 'i5|pr«il(.si <p*ifi^PivSri5 CPp^ltR I torfS’ ^ 

vW^ ^fw Wf 'Q <p<i|c.ci ^ ’^if^ ■*i^ Rfe:| 


*1^1 (.'O I 




-qsiw's tor 


c^rfs^'^tor 


cpr?ttt^ I i£i^^ Rc*i 1*15 



bl^St st^j I’P'ol 





'STN^: ^) W'®! W'St ^) 

Wrtf^: ^) C^ ^) C^ CVlRt^l-* ?t) 

w ^) ^lt<lPli5N (Qtv||i5 <1N ^ ^) C^ I 

^) W^lW'Sr fif^ 1^ ^ ^rl^ ^£1 WTt^ 1^ (^ 

^) ®I<1®1 Csrt^Wf^^ C^ 'Q ®l«i® ^ ^ R'i5l'( ®I®TU5^ ^1W 


vs) 

8 ) 

C^) C’tw Csrf^^^FK^ ®M®W C^ C^®Jlf?n^ I 

'b) <pHIv5'® -* C® ^ vso ®Tt^?rr5r l 

h) c^tw wPi{.<j*l(.*^5i l5,(.®^i ®l®i® <^011 I io-^(^ RiR^ 

C^NUs ^c<i C^cvsT^i ^l^f 'Q^f^ vS"^ R>«il (Ri<p C5^) I 

br) C<iS»®t1c< 1^ RlRl'aNflJ 'Q^ C^'8^^5?Us I 

S!>) R^lvoh va|^^|l51 VQWC^ R^i?l<p <P?1C® ^ I 

I 

<jR <plw^ ^R^hf <pitW® ’1<Jlt,^J ^lt<P ®C,<1 oll^v ®Tl^C^ (.vtovb 









w^lwer 

'STt'TWf: i. WvslW'ST'f^^. ^vo. Ri'GNt'Sr^ 8. C=^ 

'^) ^TTt^ ficij <p*icv!9«i'^|<i-iil'^ ^srt^T^ ^®il<ilPi <p<ic^ ^(.<1 I (.•i<pvtt| Pf(.?j 

sm^ ^ ^5^ ^1 ^ ^ NS <*\^ ^ 

<P«iC^»i>||'S| ^ C<pei0'o ^ I 

'^) ^f5s)>l<i 's c*i<pvtil <i)<i^l'si ^p?r (.<p«i(.^s I 

^) ^[l?n?r 'Q (.•i<p\ttl Rc^i <p^i(.^!) ^(.<11 

^) '^PJI^ C5ff5^ ^R«t>l^l <P^l(.^ I 

^) 5>(.«1<pEi<P ^ »^i?'olc<l 'ail'i^<Pl(,^ ^ I 

"S’) c^rfs^ 's ^fjk csrf^ ^sjt^ ^ <pi(.5i^ ^#5rH ^ 'Q 

’t^STK 'a|^<ll<l1 <p|<<p|Rvo| ^ I Pl^l's|<l PlCilPt^ ^#5n«r 

<plt.<i^ <ij?j ^c«i ^c<i <p|<j<pll3'®l (S<p '3il(.8^ I 






'SITOIK: C^ O. ?fK 8. ^ e. ^ilW«l5l Cgs^ 'b. H. 

^•i'^C.®!*^ \r. C^ (5. io. t^^kJjRxp '^<nsia| 

WHf^: ^) %r CSIPk ^) C5Rll1^ c^ ^) 'Q^n^ ^) ^Jl^^l^jl<l«1 C^ «) 


'Sff^^ ’^Jt^ t^sR ^t<i I 

^) ^fTf’iT R^ii>*i I 

^) ^K.vbl’Si ^\5Rc5'Si '6Tlte c«*i(.^cei^i '>iKlc«ij c«ic\»«i ^ 1^ f^T %" WK 

ffT^t^KIc^ ^ I 

55) (.<l'E5Tn5 5,«iC.Vte|^] ^5R'5n5 (?l1^ <P51C.^S I 

^) wc^lqkijcil isft^ Mdi (?r^ ^ i 






Ml 


I 0.1 < WIf iWiH WlBil 

^ im enffrUr^iw^ <m tow 4ji«lt i 

^ Ajuii km ^0 Mlivim Kfl I 

^ ^qror « <IWI fllW'TO I 

*) twHn # w ViwHi ^wr^vyilW ^uaii fti* ^ i 

-wtK w ^-toili WM iMIvt MI 

i) *IIWTO ATO^H"! ^mU* Wl» W ’TO.^'CTff Wl^TOWTO‘1 
^ WW'iW f« wui4 4TOf *liTO «inn 'riiiii^ WDvi pmi mu\ 1^i w.» 

lai __ 

^ *l(IPlWl WW iUMlIWI VKS I *111 *lWl> W^iltfl lli*! 

o WKgbIv «*tH ^in ^ t Wtv i4i'Hi ^ilv'1'1 iHh ^ 

liw <]HH TO w^i iii yiiMH »iWuiliX*W ^wii wm 
■iHjfl 'I^TOlM WHii WLP W I 







(?7^V5. Rj'GMC'St^ 8. 

wnl^: 


<Pkew 

^<i‘3'jI^<p Rf^!^ ^ I 

9t) 'Q (jrf¥t^ f^c?r f<p‘^i^i ^Rs(>k <P5i(.^ i 

^) ■^l^sPT, ^Itf^ 'S w<PVb| ^I5st>|5i <P<1(.^S ^ I 

^) c^t?rt?r <p)h 'Q liiTit^ ■^?rc^ rc,<i i 

F) 05^ 5il^*i <p^ic.^o I 

'S <pi|(,gTO‘, <p*j(,v!fl'iJil5i ^jH, c,«i<p^l 'Q OlnR Rc?j ^I5si>lti 


<P's;(.^s ^ I 

w) <p*icv!9^>iN fror 'Q ^»c<ic’t R^?r ^R«i>N <i»^ic^o ^ i ^Rst>i-si ^ 

^iRcvs (Vi's 1^1 C.'ST'V <P(.^jei ^Rs»>l^l <P51C.^ f^T ^ 

^iT?rf^ fe?r i 

^) t<n3^jR)-9 ^7?rt^ 8il’ll(.vo I 

^il3) c<PpiK oilRcfl ol*^ <PW <p1w^ '£|R(.^t^ ^R*iH 'Q 5)|'»h ^R^ht -qslRsp^o »i|i£il?j ^dlTT R"il 

<?51CV5 ^ I 



v58o 






Rwl'iJ <p(,5i^ 

vs. (?^ 

8 . 

<t. 

wnf^: 

^) ^il^^SrlJiJjHei cm 
M") C^tTfR 

^)m 


^IC'Snl ^ 

^) t<l‘I3R><P ^(.<jht Rfe:| "=P^1C’« I 

’t) ^^RcS^i c"^Pi^ Rw ‘il'^v^H 'Q c^RR Rcfi R*^R <p-sic^ r(.<i i 
^) ^Ivsh, '*ltR‘ 'Q (?T^fe?r ^ I 

^) <1*3 h's lii^rt^ C5Tf5?r <p<ic^ ^t<i i 

^) U4*i ®ll^*1 ’iRs^l^l <Pfltvs ^(.<1 I 

^) 'aiivSLJt.vtth ^\5Rc.i5<i c^t^ 'Q ^'i(.v!fli'»ii^i ^pjR, c=^^ 's c^trn^lror 


w) (3M^ 'Q ^t5t>wcH ^ fe?r ^ I ^ ^ 

^iRo^ '^I^Hj Rj^hc'ST^ <pc.?i®i HhI^ <pw ^I5sj»h <P5i(.^s ^(.<1 ^Rs)»k fe?r ^(ic?r 
ciftTit^ Ifer ^1%^ c.<p«i{.'s ^ I 

'£<hj 3R)^ «ih1lc^o ^ I 

C^sf^Ts «llPlc.{J 5.SR'I? <p1c 11'^ ^R»jiH 'Q <P|R*1»^ '3||c-<1 


PI’pI OTt 


'3iNR'0'si%'rfi1^ t>lR<M[^ 




• 's fiif4wic'i?r 5nT*Rf^ c>i*Oiw 




^oio Pl*»ph^ C*^C^ ’1‘’W*stl's^ ^Ik«iIc'1“1 ^'^'9 

RHl>!C«ij Rv4»hcMii etHi 










